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Dayton’s Field Engineer, shown above inspecting 
| an air-conditioning compressor drive, is explain- 
ing to a yard maintenance man that a periodic 

check for correct tension can add many months’ 
| service to even the world’s best railway V-Belt. 
| Dayton’s staff of Field Engineers are just as 
; much a part of Dayton V-Belt’s outstanding rail- 
| way service as the care that goes into the actual 
manufacture of these products. These men follow 
closely the railroading record of Dayton V- 
They work constantly with the roads 


PIONEERS OF RAIE 
THE WORLD'S LARG 





Daytons offer a plus factor of quality 
combined with instruction and inspection 


For additional information, “Wise "Sautennd, pages 53-54 RAILWAY MECHANICAL ENGINEER 





—checking service conditions of railway V-Belt 
applications, and instructing yard maintenance 
men on simple, easy ways of getting the most 
out of Dayton V-Belts on all railroad applica- 
tions . . . lighting drives, compressor drives and 
Diesel drives. 

Dayton’s Double Service—quality V-Belts plus .@ 
maintenance instruction and inspection—is sa 
able to you wherever V-Belt Drives agai ted, 


regardless of the application. Jugofift or call: 


ilway Division, wie et:, Dayton, Ohio. 


ND CONNECTORS... 
ACTURER OF V-BELTS 
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Electrical Sections of A. A. R. 
Hold Annual Meetings in Chicago 


The two Electrical Sections of the Association of 
American Railroads held their annual meetings in Chi- 
cago, the Engineering Division Section meeting at the 
Congress Hotel on Tuesday, September 30, and the 
Mechanical Division Section at the Hotel Sherman on 
Wednesday, October 1, and Thursday, October 2. A 
business meeting of the Railway Electric Supply Manu- 
facturers Association was held on October 1. 


Electrical Section, Engineering 
Division 


The meeting of the Electrical Section, Engineering 
Division, A. A. R., was opened by its Chairman, K. H. 
Gordon, assistant electrical engineer, Pennsylvania Rail- 
road, who introduced Armstrong Chinn, Chairman of 
the Engineering Division, A. A. R. Mr. Chinn greeted 
the Section, and spoke briefly on the many applications of 
electrical energy in railroad service. By taking several 
applications as examples, he showed that practically all 
railroad functions are dependent upon it, and could not 


Although there was no R. E. S. M. A. 
exhibit, the meetings were well at- 
tended and discussion of the re- 
ports was vigorous and satisfying 


operate without electrical power. He also showed how 
many railroad services have been enormously improved 
by means of electrical equipment. 

Chairman Gordon followed Mr. Chinn with his own 
address. He supplemented Mr. Chinn’s remarks by 
saying only a few applications of electrical energy, such 
as lighting, are evident to those outside the industry, and 
how many are the ramifications of its uses. Referring to 
the Section, he said that while the preparation of manual 
material is perhaps the Section’s most important func- 
tion, the manual does not, by any means, constitute the 
total of the Section’s service to the railroads, since little 
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of the work done requires standardization. The reports, 
he said, are not spectacular or glamorous, but do con- 
tain a great wealth of information. 


Power Supply 


The 1946 report of the committee on power supply describes 
a lantern battery tester which is used to determine the amount 
of life remaining in dry batteries used for trainmen’s hand lan- 
terns. The tester has been improved and simplified and its cost 
reduced. A test can be made in 52 seconds and the meter reads 
directly in “hours life left in battery”. Very good results have 
been obtained with these testers during the past year and they 
are expected to be used at all locations on the Illinois Central 
where batteries are issued. 


Power for Portable Tools 


The subject of portable generating equipment for roadway 
tools was delegated to C. C. Morgan, superintendent of work 
equipment and welding, C. M. St. P. & P. He furnished the 
following information. 

“In 1942, Committee 27-Maintenance of Way Work Equip- 
ment, of the Construction and Maintenance Section, A.A.R. 
(A.R.E.A.), prepared a report on an assignment reading, “Port- 
able Electric Power Plant and Electrically Driven Tools,” and 
this was published in A.R.E.A. Bulletin 435, December 1942. 

“As is shown in that report there has been a decided trend 
toward the use of smaller power plants for handling electrically 
driven tools. This has been discussed recently with two makers 
of such plants and they both stated that 1500- and 2000-watt plants 
are selling in much greater numbers than the 3000-watt plant, and 
they hardly sell any 5-kw. units any more. The Milwaukee 
Railroad has equipped many of the bridges and building crews 
with 800-watt ligkting plants which provide current also for 
drill work done in the tool car at the camp. In addition these 
800-watt plants are sometimes used on the job when the amount 
of work to be done does not warrant the operation of the 3000- 
watt plants normally used. 

“The bridge gangs are using the 110-volt single-phase generat- 
ing plants and most of the small tools in present day use are 
universal, operating on either a.c. or d.c. 

“The advantage of the small capacity units, such as a chain 
saw is that a man can handle it better and do more accurate 
work with the small mahine. A modern chain saw is only half 
as heavy as the old 3-phase 110-volt saws that were used 15 
years ago. There is no doubt that the use of electrically driven 
tools saves money.” 


Electrical Facilities in Coach Yards 


For yard lighting in coach yards, the committee suggests that 
where there is sufficient room between tracks, lights and circuits 
can be placed on poles on the platforms. 


Power Supply 


Standby power supply for passenger cars has become a difficult 
problem because of greatly increased power requirements. The 
committee offers suggestions as follows: 

“Present yard receptacles for precooling supply are rated at 
60 amp., 3 phase, 220 volts, 60 cycles. Receptacles on cars are 
in general of the same capacity. With the increased load being 
applied to the newer cars, recognition must be made of the fact 
that present yard circuits have reached or are beyond the capac- 
ity for which they were designed. 

“The two manufacturers supplying plugs and receptacles have 
not as yet standardized on interchangeable equipment in the 
sizes of larger current carrying capacity and it is recommended 
that the Electrical Section cooperate in effecting standardization. 
There will doubtless be required either 75- or 100-amp. plugs 
and receptacles for precooling requirements, and at present the 
two manufacturers are at variance in their available equipment. 
One manufacturer states that the present 60-amp. plugs and 
receptacles can be converted to handle 75-amp. loads by changing 
contacts and by replacing the bushing at the rear of the housing 
to take No. 2 wire instead of No. 4. This manufacturer offers 
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a 100-amp. plug and receptacle in a larger housing which is not 
interchangeable with the present 60- or proposed 75-amp. equip- 
ment. 

“Another manufacturer advises that present 60-amp. housing 
can be adapted to carry either 75-amp. or 100-amp. loads. 

“In view of the desirability of standardization it is recom- 
mended that the manufacturers capable of supplying plugs and 
receptacles for precooling facilities cooperate and mutually agree 
on an interchangeable plug and receptacle for the 75-amp. size 
and also for the 100-amp. size. If temperature and other limita- 
tions warrant the use of the same dimension plugs and receptacles 
for the 60-, 75- and 100-amp. rating equipment, the expense in- 
volved in remodeling present equipment in yards to increase the 
capacity will be considerably reduced. 

“A joint conference with the eguipment manufacturers, and 
tests of tlie plugs and receptacles proposed would facilitate 
standardization. 

“Yard receptacles for d.c. charging facilities are interchange- 
able and may be either 100- or 150-amp. capacity. 

“Duplication of yard circuits and receptacles can be avoided 
where a.c. circuits are installed for precooling facilities by using 
portable, motor-generator or rectifier sets for d.c. requirements. 
Some of the railroads are adapting portable welder sets for dec. 
charging with good results. Platform spacing and physical condi- 
tions such as obstructing water hydrants would be a determin- 
ing factor in a decision as to use of ‘portable chargers.” 

The report is signed by C. P. Trueax, (chairman), assistant 
electrical engineer, Illinois Central; S. D. Kutner, (vice-chair- 
man), assistant engineer, New York Central; R. Beeuwkes, 
electrical engineer, Chicago, Milwaukee, St. Paul & Pacific; 
H. A. Hudson, signal and electrical superintendent, Southern; 
F. A. Rodgers, engineer, electric lighting and distribution, New 
York, New Haven & Hartford; G. L. Sealey, assistant engineer, 






The improved battery tester has been enclosed in a small compact case 
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Reading; W. D. Taylor, electrical engineer, central region, 
Canadian National. 


Discussion 

The report was presented by C. P. Trueax, assistant electrical 
engineer, Illinois Central. In response to a question from Arm- 
strong Chinn, chairman, Engineering Division, A. A. R., Mr. 
Trueax explained that greatly increased connected loads on pas- 
senger cars have made it necessary to revise and increase the 
capacity of standby power facilities in railroad yards and terminals. 

S. R. Negley, electrical engineer, Reading Company asked the 
cost of the battery tester described in the report and Mr. Trueax 
replied that it is between $30 and $35.00. H. F. Brown, engineer 
electrical tractions, New York, New Haven & Hartford asked if 
any progress had been made in charging or rejuvenating dry bat- 
teries and Mr. Trueax said there had not. 

J. M. Trissal, superintendent communications and electrical en- 
gineer, Illinois Central asked why the report stated that the best 


‘ way to light a coach yard is to use poles between tracks. Mr. 


Trueax replied that it is best if there is sufficient space between 
tracks. W. D. Taylor, electrical engineer, Central Region, 
Canadian National offered the: information that there is a yard 
in Montreal which is equipped with 35-ft. poles, 125-ft. apart on 
the platforms and that there has been no complaint about the 
lighting. In this instance no flood-lighting is used, but he added 
that towers are used in a Toronto, C. N. R. yard and that this 
affords an opportunity for better general lighting. Mr. Chinn 
referred to a yard having a single line of poles run down the 
center of the yard. These poles, he said, carry pipe lines and 
that in this position corrosion is gréatly reduced. Mr. Trissal 
questioned the use of poles on narrow platforms and Mr. Taylor 
conceded that the use of poles requires more space, but added 
that reducing corrosion of pipes is highly advantageous since pipe 
lines in the ground are a constant source of trouble. 

Mr. Trissal said that where cars are cleanedl it is almost im- 
possible to avoid serious corrosion of underground conduit. Mr. 
Taylor said that the C.N.R. has one installation using lead-cov- 
ered cable in metal conduit which has given good service. Mr. 
Negley concurred that it is not possible to keep underground 
conduit out of trouble where cars are washed, but that the Read- 
ing is in one case using a pipe tunnel which will insulate the 
pipes from ground and prevent trouble. The Reading, he said, 
had had difficulty with lead cable. G. E. Hauss, electrical super- 
visor, Baltimore & Ohio said the underground conduit is often 
the source of trouble and called attention to a new standby power 
installation nearing completion in the Cincinnati Union Terminal. 

The question of what is actually being done on standby power. 
installations and whether or not 60-amp. receptacles will be 
sufficient were raised by Mr. Negley. J. E. Gardner replied that 
his railroad had used shunting to take care of insufficient recep- 
tacle capacity, but that this is considered a temporary expedient. 
He added that it seems more logical to use portable motor- 
generators sets or -rectifiers operating from the a.c. standby 
power than to run more d.c. lines. He also said that in some 
cases platforms were old and not sufficiently strong to carry 
the chargers. Mr. Trissal wanted to know why so many cars 
are now being equipped with 25 hp. standby motors. Mr. 
Gardner replied that many earlier cars did not have sufficient 
refrigerating capacity and that new lounge cars and diners have 
greatly increased loads. In the case of 110-volt cars, he said, 
it was necessary to use genemotors since standby charging facili- 
ties were limited to charging 30- and 60-volt batteries. Mr. 
Brown expressed some doubt about the effectiveness of standby 
facilities for some applications since at least a minute is required 
to apply or remove plugs and that on a long train this represented 
much of the time available for charging or precooling. 


Electrolysis 


: For several years, the Committee on Electrolysis has been 
investigating the corrosion of steel in concrete buried in the 
earth. One-inch round steel specimens were placed in concrete 
cylinders of various Sizes, some of which were encased in steel 
a be coated with asphalt. A potential of 25 volts dic. was 
“en to the steel rod and after varying periods of time, the 

of this treatment noted. Coating with asphalt, which 
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acts as an insulation to the flow of current, appears to be the 
only effective means of protection and experiments are now 
being made to find a practical method of applying asphalt to 
concrete when it is placed or poured. 

The report is signed by A. E. Archambault (chairman), as- 
sistant engineer, New York Central; H. P. Wright (vice-chair- 
man), assistant electrical engineer, Baltimore & Ohio;;R. Bee- 
uwkes, electrical engineer, Chicago, Milwaukee, St. Paul & 
Pacific; Paul Lebenbaum, electrical engineer, Southern Pacific ; 
G. K. Shands, general foreman, Virginian; J. M. Trissal, super- 
intendent of communication and electrical engineer, Illinois Cen- 
tral; S. M. Viele, assistant engineer, office of electrical engineer, 
Pennsylvania. 


Overhead Transmission Line 
and Catenary Construction 


The report is concerned with methods of measuring the height 
of wires at wire crossings, and it states that for a closely ap- 
proximate method, the majority of railroads use a small pocket 
device consisting generally of a sighting tube, on which a small 
spirit level is mounted at a 45-deg. angle. The device is so 
arranged that as a sight is taken on a specific point, the user 
can also see the level bubble simultaneously inside the tube. 
By sighting on the point and moving backward or forward 
toward the object being sighted until the bubble is on center, 
a location can be established where the eye is the same distance 
horizontally from the point being sighted as the eye is below that 
point. The height of the wire is then easily computed by adding 
the distance the user is from the point being sighted, to the 
height of the eye above rail. The users of such an instrument 
are enthusiastic about the results obtained. It is contended that 
accuracy within one or two inches can be attained. Such a 
device is manufactured by the W. N. Matthews Corporation, 
of St. Louis, Mo., under the trade name of “Teleheight”, and 
the committee understands that the Dietzgen Company, of New 
York, also manufactures a similar instrument. Other methods 
used in varying degrees are as follows: 

1. By measuring with a cord or tape thrown over the wires. 
This method is restricted to heights under 30 ft. and to wires 
not energized with high-voltage current. 

2. By climbing an adjacent pole and determining the eleva- 
tion of the wire by eye or with a hand level, or by climbing two 
adjacent poles and sighting from one to the other. 

3. By the use of a wooden measuring rod, if the crossing is low. 

4. By the use of a 6 ft. sighting stick located at a pre- 
determined distance from the crossing, with the sighting point 
at a predetermined distance from the sighting stick, and at an 
established distance above the top of rail. 

A questionnaire was sent to 20 railroads, of which 18 replied, 
with 2 reporting no standardized method. Of the remaining 16, 
8 use “Teleheight”, 5 use measuring cord or tape, 4 use wooden 
measuring stick, 2 resort to climbing poles, 1 uses the sighting 
rod, and 6 use a transit for accurate measurement. 

The report is signed by K. H. Gordon, (chairman), assistant 
electrical engineer, Pennsylvania; A. B. Costic, (vice chairman), 
electrical engineer, Delaware, Lackawanna & Western; E. H. 
Anson, vice president, Gibbs & Hill, Inc.; John Leisenring, elec- 
trical superintendent, Illinois Terminal; S. R. Negley, electrical 
engineer, Reading; H. H. Newman, general foreman, Illinois 
Central, P. E. Snead, assistant engineer, signal and electrical 
department, Southern; Sidney Withington, chief electrical engi- 
neer, New York, New Haven & Hartford. 


Electronics 


The morning session was concluded by an innovation in the 
form of an exposition of electronics by Dr. Gordon Volkenant, 
associate research director, Minneapolis-Honeywell Regulator 
Company. Employing a number of quite spectacular demonstra- 
tions for illustration, Dr. Volkenant outlined the rapidly ex- 
panding field of electronics. 

He told how it is being used to control guided missiles and 
explained the proximity fuse which did so much toward hasten- 
ing the end of the war. Specifically, he described how it is 
being used to effect improvements in air conditioning control. 
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Protective Devices and 
Safety Rules 


The report is concerned primarily with the prevention of 
sparks which may cause fire during the transfer of inflammable 
liquids or gas or in tanks or tank cars containing such liquids 
or gas. It deals specifically with revisions of previous reports 
First, it offers the following addition: “Wire lines as used here 
are understood to include also aerial cables.” 

A previous report states that where wire lines pass overhead 
there shall be a minimum vertical clearance of 8 ft. at 60 deg. 
F. between the wires and the tank. This year’s report recom- 
mends that the temperature be deleted since it causes confusion 
among non-technical men. 

The Interstate Commerce Commission superseded and amended 
the definitions for compressed gas effective July 18, 1947, and 
the committee submits for approval, the substitution of the new 
definition which reads as follows: 

(a) A compressed gas for the purposes of these regulations is 
defined as any material or mixture having in the container either 
an absolute pressure exceeding 40 Ib. per sq. in. at 70 deg. F. 
or an absolute pressure exceeding 104 Ib. per sq. in. at 130 deg. 
F, or both; or any liquid inflammable material having a Reid* 
vapor pressure exceeding 40 lb. per sq. in. absolute at 100 deg. F. 

(b) Any compressed gas, as defined above shall be classified 
as an inflammable compressed gas if either (1) a mixture of 
13 per cent or less (by volume) with air forms an inflammable 
mixture** or (2) the inflammability range** with air is greater 
than 12 per cent regardless of the lower limit. 

The report is signed by J. E. Gardner (chairman), electrical 
engineer, Chicago, Burlington & Quincy; J. M. Trissal (vice- 
chairman), superintendent of communication and electrical engi- 
neer, Illinois Central; D. M. Burckett, electrical engineer, 
Boston & Maine; H. F. Finnemore, chief electrical engineer, 





* Method of +? for vapor pressure of petroleum products, A.S.T.M. 
degipention D 323 

These limits shall be determined at Romeore shal be accents and 

pressure. The method of sampiing and test ble 


to the Bureau of a: The inflammability canis is ed as the 
difference between the minimum and maxim oF ifanmable mi Spee volume of 
the material in mixture with air that forms an 
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The lighting is adequate 
at the end of the stalls 


Canadian National; S. W. Law, signal engineer, Northern Pa- 
cific; Paul Lebenbaum, electrical engineer, Southern Pacific; 
S. M. Viele, assistant engineer, office of electrical engineer, 
Pennsylvania; R. P. Winton, welding engineer, Norfolk & 
Western. 


Application of Motors 


The report on application of motors is the work of a joint 
committee. It was presented at the meetings of both the Elec- 
trical Section, Engineering Division and the Electrical Section, 
Mechanical Division, A. A. R. It is included in this issue with 
the reports of the latter group. 


Illumination 


The committee on illumination in its 1947 report presents what 
is an innovation in enginehouse working conditions in the form 
of a description of the lighting of the Pennsylvania’s steam 
engine house at East Altoona, Pa. 


Fixtures 


The lighting fixtures are of the RLM dome or symmetrical 
angle type as required. They were specially developed for this 
service. They have the usual white enamel interior finish and are 
fitted with dust-tight covers gasketed with heavy felt. The 
cover glass is clear and tempered, and is highly resistant to 
breakage, either by heat or impact. Should this glass be broken, 
it shatters into. many small, dull-edged pieces, thus miinimizing 
any possible hazard to workmen by reason of broken glass. 

The cover is loose-hinged and is retained in position by spe 
cially designed adjustable, snap-type clamps which require ° 
tools for their operation. All exposed metal is corrosion re 
sisting. Especial care has been taken to eliminate grooves 
pockets in which moisture and dirt could lodge. 
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The light level over the 
locomotives is about 25 
footcandles 


Wiring 


Wiring is carried in galvanized conduit and fittings finished 
after installation with a final coat of mastic compound for pro- 
tection, in addition to galvanizing. The conduit system is, as 
far as possible, placed below the smoke line. Nine deion cir- 
cuit breakers are provided at each stall for flexibility in handling 
the lights to suit the type of locomotive being handled or the 
kind and location of work being done. Convenience outlets 
are on a circuit separate from the lights. 

In the low-roof portion of the enginehouse, the fixtures are 
suspended from the roof. In the high-roof section, the fixtures 
and conduit are suspended from a bronze messenger cable. The 
low, angle reflectors opposite the drivers are mounted on columns. 


The drawing shows the mounting positions of the several light- 
ing fixtures. It was necessary to mount the mercury vapor 
lights somewhat higher than is desirable so that they would 
clear the crane boom. Incandescent lamps of 300 and 500-watt 
capacity and 400-watt mercury vapor lamps are used. 


Light Intensity 


The light level over substantially the entire side of the loco- 
motive and the top of the boiler is on the order of 25 footcandles, 
shading off to 10 footcandles at the rear of the tender. These 
values were determined after the installation had been in service 
for approximately six weeks. The photographs show night views 
under the new installation. 





Arrangement of lights in a 
typical stall 


4+M—Angle reflector — 400-watt 
mercury 
5I —Angle reflector — 500-watt 


incandescent 
3I —Angle reflector — 300-watt 
incandescent 
3D—RLM dome 
The axis of the beam of the 
is 40 deg. from 
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There is little need for auxiliary lighting 


Power Consumption 


The connected electrical load at each stall is 6.27 kw. As 
compared with the power hitherto consumed for this purpose, 
this amount may be rather startling, but it is thought to be 
justifiable. When compared with the costs of other terminal 
facilities, of the equipment to be serviced, of the materials con- 
sumed and of the labor involved, the cost of the light becomes 
relatively insignificant. The time lost by workmen on account 
of retarded perception due to low light levels,.as well as that 
lost in handling and placing auxiliary lighting apparatus, rapidly 
mounts to a total which, at existing rates of pay, is surprisingly 
costly. Adequate light enables the workmen to perform their 
duties promptly and efficiently, aided by their much higher morale. 
These are tangible gains which may be evaluated, over a period 
of time, as has been done in the case of other installations of 
a similar nature. Less tangible are the benefits to be derived 
from detection of defects, unnoted under inadequate light, which 
might cause delay and damage enroute. 

The report was signed by E. R. Ale, (Chairman), office of 
electrical engineer, Pennsylvania; L. S. Billau, (vice-chairman), 
electrical engineer, Baltimore & Ohio; J. E. Gardner, electrical 
engineer, Chicago, Burlington & Quincy; V. R. Hasty electrical 
engineer, Union Pacific; H. A. Hudson, signal and electrical 
superintendent, Southern; S. D. Kutner, assistant engineer, New 
York Central; G. L. Sealey, assistant engineer, Reading; W. D. 
Taylor, electrical engineer, central region, Canadian National ; 
C. A. Williamson, electrical engineer, Texas & New Orleans. 









































Typical group of test specimens after cleaning 
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Discussion 


The report was presented by E. R. Ale, office of electrical 
engineer, Pennsylvania Railroad. J. O. Fraker, electrical engi- 
neer, Texas & Pacific asked if the fixtures used in the Pennsy]l- 
vania’s Cast Altoona lighting installation are available for pur- 
chase. Mr. Ale replied that the original manufacturer has sold 
his business to the Appleton Electric Company, and that the 
Pennsylvania expected to have more of them. In response to 
a question on pit lines, Mr. Ale said that it was necessary to 
depend on some pit lighting and the use of portables. He added 
that the use of lime on the floor, reflected so much light as 
to make portables almost unnecessary. 


Application of Corrosion 
Resisting Materials to Rail- 
road Electrical Construction 


This year’s report concludes the data derived from tests which 
have been made over a period of years on corrosion resisting 
materials. One set of tests was made in the smoke jack of an 
enginehouse at Cedar Hill, Conn., another in Hemphill tunel near 
Welch, W. Va., and a third in a yard at Lambert Point, Va. 
where the materials tested were subject to salt air..In all cases, 
samples of various metals and alloys were suspended overhead 
and were removed, examined, cleaned and weighed at intervals. 
The materials included various types of aluminum alloyS; brass, 
leaded brass, muntz metal, a wide variety of bronzes, copper, cop- 
per nickel alloy, chrome nickel alloy, malleable iron, ingot iron, 
wrought iron, carbon steel (black), carbon steel (galvanized), 
copper bearing iron and steel, chrome steel, chrome nickel steei 
and chrome-nickel steel. Generally it can be said that the bronzes 
offered the highest resistance to corrosion and that good results 
were also obtained with chrome-nickel-molybdenum steel, silicon 
iron and chrome-nickel steel. 

The committee’s conclusions are as follows: 

The Cedar Hill test was an accelerated test in which the corro- 
sive conditions were much worse than the usual conditions on a 
railroad using steam locomotives. The Hemphill Tunnel test 
represents about the worst corrosive conditions on a railroad using 
steam locomotives. The Lambert Point test represents about 
average corrosive conditions caused by a moderate number of 
steam locomotives near salt water. 

In general, materials which showed relatively good corrosion 
resistance in the accelerated tests at Cedar Hill also showed 
relatively good corrosion resistance in the service tests at Hemphill 
Tunnel and Lambert Point. However, the depth of loss of sample 
0403 of 17 ST aluminum at Lambert Point was 5.7 per cent of 
that of the sample at Cedar Hill, while sample 3201 of 18-8 stain- 
less steel at Lambert Point was only 0.086 per cent of the sample 
at Cedar Hill. Therefore, it would be impossible to predict accv- 
rately the loss of various materials in service from accelerated 
tests in a smoke jack. 

The report is signed by R. P. Winton, (chairman) welding en- 
gineer, Norfolk & Western; H. F. Brown, (vice chairman), engi- 
neer, electric traction, New York, New Haven & Hartford; A. E. 
Archambault, assistant engineer, New York Central; L. B. Cur- 
tis, office engineer, c/o electrical engineer, Pennsylvania; C. G. 
Lovell, assistant electrical engineer, Chicago, Milwaukee, St. Paul 
& Pacific; S. R. Negley, electrical engineer, Reading ; C. R. Wad- 

ham, assistant engineer, Illinois Central. 


Discussion 


In presenting the report, H. F. Brown, engineer electric traction, 
New Haven, said that stainless steels which were badly pitted in 
the accelerated tests, stood up very well in other tests. The cop- 
pers and bronzes he said were most highly resistant to corrosion. 
He also said that the committee feels it has in this report com- 
pleted what has been a long continued piece of work, and sug- 
gested that all previous reports might be put together. He added 
that the committee might also study the value of various kinds of 
protective coatings for metals. J. M. Trissal, superintendent © 
communications and electrical engineer, Illinois Central asked if it 
would not be appropriate to mention that the stranded samples 
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tested were not under tension since when wires-are under tension, 
gas and moisture does not come in contact with inner strands: 
Mr. Brown said this was a good suggestion and should be included. 
H. H. Fabry, supervisor specialty sales, American Steel & Wire 
Company endorsed the consolidation of this report with those 
issued previously. Chairman Gordon said this suggestion would 
be taken’up by the committee of direction. He said that it is. of 
great importance that-composite wires ‘be under tension and added 
that when cables are over the track, rather than at one side of the 
track on which steam locomotives are operated, the core ‘wires are 
much more subject to corrosion. 

Mr. Brown said that tests made by the committee indicate that 
aluminum is not good for railroad applications and expressed 
curiosity about an article appearing in the Railway Age which 
describes an enginehouse having an aluminum roof triss. E. R. 
Ale, office of electrical engineer, Pennsylvania said his road had 
tried aluminum headlight cases but had not found them satisfac- 
tory. Chairman Gordon said that aluminum insulator caps and 
other fittings used in overhead wire construction had been pro- 
tected successfully by a bitumastic coating. 

Concerning future work, Mr. Trissal said that a year ago, a Mr. 
Anderson of the Shell Oil Company suggested that interested 
companies get together to study cathodic protection, the "A. A. R. 
being represented by the Signal and Electrical Sections. Mr. 
Febrey suggested that the committee might be interested in recent 
work done on a new type of arc-welded bond. 


Electrical Section, Mechanical 
Division 


The Wednesday, October 1, 1947, meeting of the 
Electrical .Section,. Mechanical Division, A. A..R., was 
called to order by Chairman G. E. Hauss, electrical 
supervisor, Baltimore & Ohio. Five new members were 
introduced, and Mr. Hauss called attention to the fact 
that J. A. Andreucetti had retired as chief electrical 
engineer, of the Chicago & North Western, but has been 
retained as secretary of the Electrical Section. 


Election of Officers 


Chairman Hauss announced the election of the follow- 
ing slate of officers: Chairman: J. E. Gardner, electrical 
engineer, Chicago, Burlington & Quincy; Vice Chairman 
(east): L. S. Billau, electrical engineer, Baltimore & 
Ohio; Vice Chairman (west) : F. O. Marshall, chief engi- 
neer, Pullman Company ; Committee of Direction: H. C. 
Paige, assistant mechanical engineer, New York, New 
Haven & Hartford, and L. E. Grant, engineer of tests, 
Chicago, Milwaukee, St. Paul & Pacific. - 
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Automotive and Electric 
Rolling Steck 


A major part of the report consists of data obtained from 42 
railroads concerning their lubrication and engine cooling water 
practices. Tables compiled from this data show “that 14 of 
the railroads use additives for switcher lubricating oil, 19 use 
straight mineral oil and 6 use both. In the case of 27 roads 
operating road freight locomotives, it is 15 additives, 11 straight 
mineral, and one both. Out of 27 roads using road passenger 
Diesels, 10 use mineral oil, 13 use additives, 2 both and one uses 
a detergent. 

Practices governing oil changes vary widely. In the case of 
switchers, the governing factors may be oil analysis, 6 months’ 
service, 3 to 6 months’ service, 2,000 to 3,000 hours’ service, 12 
months’ service, viscosity and analysis, etc. 

Oil changes on road freight power are based on mileages 
varying from 20,000 to 100,000, on times from 6 to 12 months 
and on viscosity or analysis or both. Oil analysis and viscosity 
are also used in the case of road passenger locomotives and 
when mileage is the criterion, it varies from 30,000 to 80,000. 
The color of the oil seems to be considered of more importance 
for passenger power than for the others. 

Crank case drainings are re-refined by 14 of the 42 railroads. 
On 16, they are reclaimed and on 12, they are used as drained. 
On 26 roads, crank case drainings are given laboratory tests, 
6 employ random tests and 9 make no tests. Eight of the roads 
consider the reclaimed or re-refined oil as good as new oil, 
9 use for switchers and motor cars, 10 use it as make-up oil, 
and the remainder for steam locomotives, as car and track 
oil, etc. 

It is the consensus of opinion that additives are removed when 
oil is processed, but in most cases, the reclaimed oil is not 
fortified with additives when it is reused. 

Reasons given to changing lubricating oil filters varv widely. 
It may be governed by a blotter test, by mileage, or time, or 
in the case of some, color or dirt content. 

The results of the questionnaire on engine cooling water in- 
dicate very clearly that treatment is considered highly important. 


Nickel Cadmium Batteries 


A sub-committee has investigated the potentialities of nickel- 
cadmium storage batteries for Diesel-engine starting. The re- 
port states that while it has been established that this battery 
is adaptable for this class of service, the operations have as 
yet been too limited to base conclusions on its economic suitabil- 
ity for this class of service. 


New Developments 


Recent developments in the Diesel-electric locomotive field 
listed in the report include a 1,500-hp. Alco-G.E. switcher, the 
addition of aspirators and superchargers to 660-hp. and 1,000-hp. 
Baldwin locomotives, respectively, the addition of swing bolster 
type trucks to make these locomotives suitable for passenger 
service, and 1,500-hp. Baldwin switcher and road type locomo- 
tives. It also mentions 2,000-hp. and 3,000-hp. locomotives which 
have been produced recently. New G. E. developments referred 
to’ include a 70-ton, 600-hp. switcher, the amplidyne-excitation 
system used on Alco and Fairbanks-Morse road locomotives and 
the motor-generator type locomotives made for the Great 
Northern. 


Load Indicator 


A load indicator to show the overload capacity of a Diesel- 
electric locomotive under all conditions would be a highly de- 
sirable device. The report outlines its requirements, and sug- 
gests possible means for its development. 


Adhesion at High Speed 


Tests which have been made indicate that the coefficient of 
adhesion is independent of speed but in view of the various 
types of locomotives involved, the committee states it is not 
prepared to ask the A. A. R. to finance further tests. It adds: 

If slipping is suspected with a multiple-unit Diesel-electric 
eometeey: She Seewing tet i seeped to determine rail 

1esion : 

Connect one traction motor’ to sbeorb the entire output. of 


622 





one engine, while the other power plants maintain desired train 
speed. Connect a recording voltmeter, ammeter, and speedometer 
to the motor under investigation to obtain the desired informa- 
tion. There are records of tests where wheel slipping at low 
speeds was positively identified by such a test. 

It is recommended that this study be continued as information 
becomes available from the experience of various railroads. 


Wheel-Slip Protection 


Concerning the performance characteristics of wheel-slip pro- 
tection devices, the report states: 

On high speed, alternating-current electric locomotives, with 
the armatures of two driving axles permanently connected in 
series, a slip relay is satisfactory. This relay is actuated by 
the difference in voltage, caused by a speed differential between 
driving axles on which the motors are connected in series; 
namely, 1 and 2, 3 and 4, and 5 and 6. 

It has been indicated that for a Diesel-electric locomotive, 
the ordinary voltage-actuated, wheel-slip relay is adequate for 
protection of motors connected in series at low speed, but is 
not satisfactory with motors connected in parallel at high speed. 
To provide protection for the latter condition, it can be said 
that a wheel-slide detection device, similar to that used on 
main line cars in connection with braking, has proved satis- 
factory as an anti-slip device on the two driving axles of a 
multiple-unit car with traction motors connected in series. This 
device works on the speed differential between two sets of 
brushes, each set attached to an axle and rotating inside of a 
stationary commutator. 

It is recommended that this study be continued as other de- 
vices become available for trial. 


Standard Symbols 


The committee has made a study of symbols used by the 
American Standards Association, the American Institute of 
Electrical Engineers, and several manufacturers. These vary 
in detail, and in an attempt to develop uniform practice. The 
report is concluded with seven pages of proposed standard 
symbols. 

The report is signed by W. S. H. Hamilton (chairman), equip- 
ment electrical engineer, New York Central; J. Stair, Jr., elec- 
trical engineer, Pennsylvania; L. S. Billau, electrical engineer, 
Baltimore & Ohio; R. I. Fort, assistant research engineer, 
Illinois Central; E. J. Feasey, chief inspector of Diesel equip- 
ment, Canadian National; H. F. Mackey, supervisor of Diesel 
engines, Atchison, Topeka & Santa Fe; H. C. Taylor, Diesel 
superintendent, Southern; Marion Sharpe, superintendent automo- 
tive equipment, Chicago, Rock Island & Pacific; H. C. Paige, 
assistant mechanical engineer, New York, New Haven & Hart- 
ford; R. W. Murray, general supervisor Diesels, Seaboard Air 
Line; P. H. Verd, superintendent motive power & equipment; 
K. B. Rowell, Engineering Department, American Locomotive 
Company; D. R. Staples, Baldwin Locomotive Works; P. A. 
McGee, Electro-Motive Division, General Motors Corp.; J. K. 
Stotz, Electrical Engineering Division, Fairbanks-Morse & Co.; 
T. F. Perkinson, Transportation Engineering Division, General 
Electric Company ; H. E. Dralle, Manager of Transportation Sec- 
tion, Industry Engineering Dept., Westinghouse Electric Corp. 


Discussion 


The report was presented by W. S. H. Hamilton, equipment 
electrical engineer, New York Central, with sections of the report 
presented by sub-committee chairmen. P. R. Verd, superintendent 
of motive power and equipment, Elgin, Joliet & Eastern, who 
presented the section on lubricating oil practices, said the subject 
of oil reclamation is a controversial one, that the response to a 
questionnaire indicated the advisability of more standardization 
and that next year the committee hopes to make recommendations. 
He added that he wishes to learn if oils having different additives 
will mix and if waste-type filters remove additives. 

L. S. Billau, electrical engineer, Baltimore & Ohio, presented 
the section’ on nickel cadmium batteries. Mr. Verd asked if these 
batteries could be placed in the same space as lead batteries and 
Mr. Billau said they would fit in the same compartments. M. A. 
Pinney, assistant electrical engineer, Pennsylvania, added that the 
Pennsylvania has a 110-volt, 175-amp-hr. battery which has been 
used on 600- and 1000-hp. switchers which fits existing containers. 
In response to a question by Mr. Verd on costs, Mr. Pinney said 
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ff the batteries will serve for 10 to 12 years, they will be com- 
petitive with lead batteries. The question of arctic-climate 
operations was raised by K. J. Loftheim, O. C. T., research and 
engineering division, U. S. Army. Mr. Billau said that laboratory 
studies had been made. H. Pryor, Electric Storage Battery Com- 
pany, said this is essentially a matter of operating practice and 
added that his company has prepared a complete set of instructions 
for cold weather operation. 

Mr. Billau inquired for information concerning the practice of 
determining proper charging of batteries by measuring the elec- 
trolyte level. Mr. Pryor replied that it was good and that a loss 
of %-in. per month indicates proper charging, with less indi- 
cating undercharging, and more overcharging. In response to 
further questioning he said that the regulator must he set higher 
in cold weather than in warm. With reference to the setting of 
the regulator, W. E. Dunn, Electric Storage Battery Company, 
said that there is an Exide battery operating on the Milwaukee 
with Waukesha equipment having thermal control of the charging 
rate which is operating very satisfactorily. 

In response to questions on actual operation, raised by R. W. 
Tonning, Jr., electrical engineer, Atlantic Coast Line, Mr. Pinney 
said that the Pennsylvania’s nickel-cadmium battery had developed 
a leaker caused by overfilling and that the battery had been rede- 
signed and replaced in service. The new box, he said, will, on 
the manufacturer’s recommendation, have no ventilation and that 
the only opening will be a drain hole. A. E. Voight, car lighting 
and air conditioning engineer, Atchison, Topeka & Santa Fe, 
then asked how this practice would provide for the disposal of 
generated gases. W. S. Weff, general electrical foreman, Florida 
East Coast, asked if consideration had been given to the location 
of battery boxes on Diesel locomotives. Mr. Billau replied that 
the wide variety of locomotive designs make recommendations 
impracticable. 

With reference to the standardizations of Diesel traction motors 
for the purpose of permitting interchangeability, Mr. Hamilton 
said that two manufacturers have agreed that before they produce 
another motor for switching locomotives, they will consider the 
subject of standardization particularly as it applies to physical 
dimensions. 

In presenting the section of the report on load indicators, R. I. 
Fort, assistant research engineer, Illinois Central, said the subject 
has been studied intensively, but that nothing tangible has been 
accomplished. Secretary Andreucetti asked about the manufac- 
turer’s attitude on this subject and Mr. Fort said they realize 
that the development of a loading indicator would improve loco- 
motive utilization. 

Concerning the work of sub-committee No. 7 on coefficient of 
adhesion at high speeds, Mr. Hamilton said in substance: It has 
been hoped that a speed-adhesion curve might be developed. 
Experiments indicate that the coefficient of adhesion does not 
change, and that results obtained are more an indication of the 
operating characteristics of individual locomotives such as 
bouncing wheels, spring action, etc. Apparently, also, smaller 
wheels are more apt to be “slippery” at high speeds than are 
larger ones. The question has. arisen as to whether some 
device better than the differential relay should not be used to 
prevent wheel slippage. The present cost of more sensitive 
devices is high. It is the first or first two axles which give 
trouble at high speed. . 

E. J. Feasey, chief inspector of Diesel equipment, Canadian 
National, presented the section of the report on standard symbols 
and said it was the shop men who complain most about the use of 
differing symbols. In most cases, he said, the railroad symbols 
have been selected by the committee in preference to the manu- 
facturers. It is the intent of the committee, he said, to include 
wiring on other than Diesel and electric locomotives. S. R. 
Negley, electrical engineer, Reading Company, offered the opinion 
that A. S. A. standards should be the guide for all standards. 
Mr. Feasey answered that the committee has been guided by 

A. S. A. committees and that the section committees will also 
deal with manufacturers to produce a set of standard symbols. 
This action received the endorsement of Secretary Aiidreucetti. 

Mr. Fort presented the section of. the report on lamps for 
Diesel-electric locomotives and explained that it was possible to 
considerably reduce the number of types in use. A few new types 
have been suggested, he said, and these are being carefully con- 
sidered. H.W. Townsend, electrical foreman, Atchison, Topeka 
& Santa Fe, asked if the questions of illumination had been con- 
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sidered in the selection of lamps. Mr. Fort said that up to the 
present time it has not but that it will be included in the work 
of the committee. 

Secretary Andreucetti suggested that it would be helpful to 
study faulty operations of operating relays. Mr. Verbarg said 
that most road locomotives are less than five years old and that 
in time costs will be studied more critically. Mr. Verd asked if 
Diesel locomotives were properly a subject for the Electrical 
Section and Mr. Andreucetti explained that all work done by 
the Sections goes to the chief mechanical officers. 


Electric Welding 


A major portion of the report consists of descriptions of inert 
gas shielding for arc welding, atomic-hydrogen welding and auto- 
matic welding heads. 


Inert Gas Shielding 


On the subject of inert gas shielding for arc welding, the report 
states in part: 

Basically, inert gas shielded arc welding is quite similar to 
regular fusion welding in that the metals to be joined are heated 
to fusion temperature by an electrode. In the inert-arc process, 
this electrode is bare tungsten, but unlike ordinary welding, it is 
not deposited in the weld. However, when welding heavy material 
at high welding currents of 400 to 500 amperes, there is a slight 
transfer of tungsten from the electrode to the weld pool. Traces 
only are noticeable when examining an X-ray photograph. Welds 
can be made by fusing the base metal only, or by additional metal 
from a filler rod. 

The weld is shielded against oxidation by an inert gas, usually 
argon or helium, which flows through a nozzle in the electrode 
holder and completely envelops the electrode and molten pool. 

A water system with a minimum of 45 and a maximum of 65 
Ib. pressure is necessary to insure adequate cooling of electrode 
holder, cable and high frequency pilot coil. ° 

Metals such as magnesium alloys, copper, stainless steel, moriel 
and many others can be welded using helium as a shielding gas. 

Probably the most interesting development in inert gas shielded 
arc welding is its application to aluminum and aluminum alloys on 
a production basis without the use of any flux whatever. 


Atomic-Hydrogen Arc Welding 


The atomic-hydrogen process, the report states, differs from 
other arc welding processes in that the arc is formed between two 
tungsten electrodes, rather than one electrode and the work. This 
makes the atomic-hydrogen electrode holder an unusually mobile 
tool, since it can be moved from place to place without the .arc 
being extinguished. 

This ‘arc is completely surrounded by an atmosphere of hydrogen. 
The hydrogen performs a double function of shielding the molten 
metal from oxidation and contamination by the air and transfer- 
ring heat from the arc to the work. This heat transfer is caused 
by the arc, which supplies heat and breaks down the molecular 
hydrogen into atomic form. The re-combination of the atomic- 
hydrogen to molecular liberates heat at the surface of the metal 
being welded. 


Automatic Welding Heads 


A fund of information on welding heads is included in the 
report. A general statement on the subject, taken from the report, 
is as- follows: 

By the atomic-hydrogen welding process, welds of approxi- 
mately the same analysis as the parent metal can be made. The 
filler rod used in making the deposit should be of the same analysis 
as the part being welded, except it should contain about one-third 
more carbon to compensate for the loss of this element during 
welding. This process deposits a clean smooth weld, free from 
spatter, pin holes and impurities, such as slag, oxides and nitrides, 
and is well adapted for welding worn drop forge and forming 
dies. The heat treating response and machining characteristics of 
the deposited metal can be made practically identical with those 
of the parent metal. There are several types of automatic elec- 
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tric welding heads available for feeding filler metal.. These 
may be placed in three classes; namely, heads for feeding bare or 
lightly coated electrodes, heads for feeding heavily coated elec- 
trodes, and the automatic carbon arc welding heads, , The 
carbon arc heads can be used with or without filler metal. 


Qualification Tests 


The final section of the report deals with qualification: tests. for 
welding operators. The need for a supplémentary test arose when 
it was determined that in some states it is necessary that the 
welder’s qualification tests for certain classes of work must be 
in accordance with the requirements of the A. S. M. E. Boiler 
Codes. It, therefore, appeared desirable that the Electrical 
Section include as an alternate qualification test, one that would 
be acceptable under state requirements to eliminate the necessity 
for making two qualification tests. It is the opinion of this com- 
mittee that the qualification test previously appearing in the 
Manual is very satisfactory for preliminary testing, but it believes 
the new method of testing incorporated in this report could well 
be adopted as the official one for the railroad’s permanent record 
of the individual welder. 

The report is signed by L. E. Grant (Chairman), engineer 
of tests, Chicago, Milwaukee, St. Paul & Pacific; A. F. Stiglmeier, 
general supervisor, boilers and welding, New York Central; 
Charles Herdy, welding foreman, Illinois Central; M. A. Herzog, 
chief chemist, St. Louis-San Francisco; J. S. Miller, supervisor 
welding, New York, New Haven & Hartford; Frank A. Longo, 
general boiler inspector, Southern Pacific; B. W. Covell, master 
welder, Northern Pacific; Robert Moran, welding supervisor, 
Missouri Pacific; John Hengstler, supervisor of welding, Altoona 
works, Pennsylvania; H. A. Patterson, supervisor of welding 
equipment, Atchison, Topeka & Santa Fe. 


Discussion 


L. E. Grant, engineer of tests, Chicago, Milwaukee, St. Paul & 
Pacific, in presenting the report said that the committee has 
worked with various other mechanical committees which are also 
studying welding subjects. He said there has been much objec- 
tion eo rules, particularly rule 23. The section on qualification 
test for welders, he explained is submitted for inclusion in the 
manual to replace the material on page ESF 53, 54, 55 and 56. 

P. H. Verd, superintendent motive power & equipment, Elgin, 
Joliet & Eastern, asked if progress has been made in welding cast 
iron electrically. Mr. Grant replied that two high-nickel content 
coated electrodes are now being used which do a reasonably good 
job of welding cast iron. He said, however, he did not think 
they would be satisfactory for the repair of a broken locomotive 
cylinder. 


Motors and Controls 


The major part of the report consists of two studies: -One 
compares the respective merits of synchronous motor-generator 
sets and rectifiers as sources of shop power, and the other com- 
pares portable motor-generator sets with portable rectifiers for 
charging car batteries. 


Shop Power Supply 


The shop power study is based on an assumed existing shop 
in which d.c. energy is now supplied by engine-generator sets. 
The study, however, provides a guide for determining the eco- 
nomics of installing rectifiers as a new shop facility, increased 
loads, or the replacement of obsolete generating equipment. 


Basic Conditions 


The following conditions were assumed on the basis that they 
represent average conditions in a medium size railtoad heavy 
repair shop: 

1. Electrical energy at 2,300 volts, 3-phase,.60 cycles, is avail- 
able at the point of use. ' 

2. Energy is to be converted to 250-volt, d.c. for operation of 
cranes, turntables, shop-motors and some general lighting, rep- 
resenting a, portion of the shop electrical requirements. The 
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Typical inert-arc electrode holder showing general construction and 
operating design 


balance of the equipment is 3-phase, a.c. with most of the light- 
ing load on the a.c. service. 

3. Space is available in the engine room for installation of 
either rectifier equipment or motor generator sets. 

4. An engineer is on duty 24 hours per day to supervise oper- 
ation of either type of equipment. The costs of such super- 
vision are not charged to operating costs since it is required 
under present operation and cannot be eliminated or reduced under 
either condition of operation. 

5. Electricity if purchased from a local power company and 
billed on a large power rate schedule which contains a sliding 
scale of rates for demand and energy charges with no dis- 
counts. It is assumed that a quantity of a.c. energy is already 
purchased and that an additional kw. of demand (on a 30-min. 
basis) will be billed at $1.10 per month and each additional kw.- 
hr. at $0.0065. 

6. The savings to be effected by discontinuing operation of the 
existing engine generator sets have not been considered in either 
scheme since the primary purpose of this analysis is to present 
a comparison of operating costs for motor generators versus 
rectifiers. 


Determination of Load Conditions 


A careful-analysis should be made of existing requirements to 
determine peak loads on the -250-volt dic. system and. average 
loads on each trick weekdays, as well as Sundays or. holidays, 
for ‘selecting size of units to be installed, as well as to deter- 
mine comparative costs of operation. 

A list of all d.c. motors in service and. total lighting load will 
give the total connected load to be provided for as well as fur- 
nishing a check of the peak load. At the assumed shop, there 
is a total of 907% hp. in dic. motors, varying from a 3-hp. 
motor on a small pump, to a 75-hp. motor on a large. blast 
fan. The d.c. lighting load represents only those circuits which 
have not already been converted to a.c. and totals 75 kw. This 
represents a totaf connected load equivalent to 752 kw. 

An accurate check of average loads should be made over a 
period of at least two or three days, including a Sunday or 
holiday, and at least one normal working day. If a kilowatt- 
hour meter is available, the engineer can take readings every 
15 or 30 minutes on each shift during the check period. If no 
kilowatt-hour meter is available, readings can be made of am- 
meter and voltmeter, from which average kilowatt readings can 
be calculated. It is assumed that a check of voltmeter and am- 
meter readings at the shop under study are as follows: 


Normal Workdays Average Kw. Peak Kw. 
EN in Bh Mace gies eine bs Seesdaes 180 240 
CLAY AKG CaS habs ab in gms’ css ohne £6 54k 130 200 
Nas ss oe eka Chic Mesiba er eave esas, 80 130 

Saturdays and Sundays 
lst shift SUD be B kd bic ORS. sve bh ae chews oe Pane 90 140 
ME Seki bh as c6kas dia namevaeeoadsiaie acs 100 140 
PE ay cio ek ei oy Sa ett tees ge 90 120 


The loads on the d.c. system listed. above are assumed to 
represent average loads over a 12-month period for simplicity. 
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If lighting forms an appreciable portion, the winter load will be 
greater than summer demands and allowance must be made for 


this variation. A similar allowance should be considered for 
seasonal variations. 

There will be peaks of short duration of greater value than 
the peak kw. values shown by the meter readings. These peaks 
can be neglected since either generators or rectifiers have a 
short time rating considerably above normal so that no harm 
will result even though the requirements are as high as 125 
per cent rated capacity for 2 hours. 


Size of Equipment 


Either two 300-kw. units or one 300-kw. and one 200-kw. unit 
could be used. : 

It was decided to install two 300-kw. units since the importance 
of shop operations makes it essential that full capacity be avail- 
able in event of failure of one unit. With full spare capacity, 
it would not be necessary to restrict shop operations at any time 
in event of a failure or shutdown of one unit. 

The difference in efficiency between 200-kw. and 300-kw. units 
is very small so that even the lighter loads on third shifts or 
Sundays can be carried almost as efficiently on the 300-kw. 
units as on the 200-kw. units. This is particularly true of 
rectifiers. 


Cost of Equipment 


The cost of two 300-kw. motor-generator sets with a 40 deg. C. 
continuous rating, and a capacity of 125 per cent load for 2 
hours, is detailed in the report. Including all necessary switch- 
gear, foundation, and installation and electrical work, it would 
be approximately $42,400.00. The price-is based on 80 per cent 
p.f. synchronous motors. Unity power factor motors could be 
used which will reduce the overall price approximately 5 per 
cent, but it is generally considered good practice to use 80 per 
cent p.f. motors to secure the benefit of power factor correction. 

The cost of a comparable pair of sealed-tube, 300 kw. con- 
tinuously rated rectifiers, capable of carrying 125 per cent load 
for 2 hours and a 200 per cent load for one minute is given as 
approximately $42,800.00. 

The rectifier tubes require a supply of cooling water of ap- 
proximately 6 gal. per min. to maintain proper operating tem- 
perature. In a majority of cases, raw tap water can be used for 
cooling, but if there is any question as to the purity of the 
water, a chemical analysis should be made. If the water is 
unsuited because of scale forming impurities, a heat exchanger 
of water to water type, or water to air type, should be used. 
It is assumed that such a water to water heat exchanger is 
essential at the proposed location to prevent scaling of water 
passages. 


Cost of Power for Motor-Generator Sets 


It is necessary to calculate the total quantity of electrical 
energy to be purchased, as well as the demands, to arrive at 
comparative operating costs. Using the assumed average and 
peak kw. demands listed in an early section of the report, the 
total energy to be purchased can be calculated with reasonable 
accuracy as follows: 


Overall Total 

Average Eff. at Total kw.-hr. 

Normal workdays— a Average kw. kw.-hr. per day 
H.R 180 1,440 83.5 1,725 
2nd ee 130 1,040 81.0 1,284 

io | eee 80 640 70.0 914 3,923 

Saturdays, Sundays and holidays— 

A. Sea 90 720 73.0 986 
2nd oe Eee 100 800 75.0 1,067 

7 Oe. oc 80 640 70.0 914 2,967 


On the basis of 114 Saturdays, Sundays and holidays, and 251 
normal working days, the total energy input to the motor on 
the generator set will be: 


251 days x 3,923 kw.hr. per day................ 984,673 
114 days x 2,967 kw.-hr. per day..............5- 338,238 
CS ee eer er are 1,322,911 


The maximum demand on the d.c. system as outlined pre- 
viously is assumed on a 30 minute basis as 240 kw. The over- 
all efficiency of the motor-generator set at this load is approxi- 
mately 86 per cent so that the increased demand on the purchased 
energy service will be 279 kw. The assumption is made that 
ac. energy is already purchased in considerable quantities and 
that the additional energy and demand will add to the present 
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billing values. Normally the demand on the d.c. system will not 
occur in exactly the same period and a diversity factor might 
be used which would reduce the total.. For an estimate of this 
type, it is well to be conservative and to add present and addi- 
tional demands numerically. 


Cost of Operation and Maintenance of Motor 
Generator Sets 


Fixed charges representing 13 per cent (interest, depreciation 
and taxes) on a total expenditure of $42,400.00 amount to 
$5,512.00. 

Electrical Energy: 


1,322,911 kw.-hr./year @ $.0065/kw.-hr. ..... $8,599.00 


279 kw.-hr. demand @ $1.10 x 12 mo. ...... 3,683.00 $12,282.00 


The total kw.-hr. will be purchased on the lowest bracket of 
the rate schedule as outlined in paragraph 5 of the assumed 
conditions. The demand charge which is paid monthly is like- 
wise billed at a lower bracket on the demand charge schedule. 

Supplies—Oil, brushes, etc. amount to $120.00 

Maintenance—Labor and material amount to $360.00 

The total cost of operation and maintenance per year amounts 


to $18,274.00. 
Electrical Energy Input to Rectifiers 


The energy input to the rectifiers is calculated in the same 
manner as for the generator sets, using assumed average and 
peak kw. demands, with the efficiencies at average load obtained 
from efficiency curves, as follows: 


Overall Total 
Average Eff. at Total kw.-hr. 
Normal workdays— kw. kw.-hr. Average kw. kw.-hr. per day 
GR | Se 180 1,440 91.3 1,577 
CS eee 130 1,040 91.0 1,143 
pe ae” * Sa 80 640 90.0 711 3,431 
Saturdays, Sundays and Holidays— 
I pee 90 720 90.4 796 
7 ee 100 800 90.8 881 
SRR. se se Shcides 3% 80 640 90.0 711 2,388 


On the basis of 114 Saturdays, Sundays and holidays, and 251 
normal working days, the total energy input to the rectifier 
transformer will be: 


251 days = 3,431 kwe-hr. per. day... .. ccc sccccss 861,181 
434 days x 2,386 Ewekt. Pet GRY... 0. ose cos ey ss 272,232 
Fa Bi BOP FONE. sisigie is kcscedckiekecs 1,133,413 


The maximum demand on the d.c. system is 240 kw. on a 
30 min. basis. At this load, the overall rectifier efficiency -is 
91.3 per cent or an actual demand on the a.c. system of 263 kw. 


. Cost of Operation and Maintenance of Rectifiers 


Fixed charges representing 13 per cent (interest, depreciation 
and taxes) on a total expenditure of $42,800.00 amounts to 
$5,564.00. 


Electrical Energy: 





1,133,413 kw.-hr. per year @ $.0065 kw.-hr........ $7,367.00 
263 kw. demand @ $1.10 x 12 mo. .............. 3,472.00 
5 | ESR err pee He ere me wy on are 10,839.00 


As outlined previously, the kw.-hr. and demands are pur- 
chased and billing is based on low brackets of the power company 
rate schedule. 

The cost of miscellaneous supplies is $60.00. 

Cooling Water: 

It is assumed that water available for cooling rectifier tubes 
has impurities which make it undesirable for direct cooling and 
a water to water heat exchanger is included., It is assumed that 
6 gal. per min. of water is required for cooling which is pur- 
chased at a cost of $0.10 per 1,000 gal. Total cost of cooling 
water is $315.00. : 
Replacement Tubes: 

Rectifier tubes will have a normal life of approximately four 
years and the six tubes in each rectifier will have to be re- 
placed. Replacement tubes cost approximately $300.00 and an 
average of 1%4 tubes must be replaced each year. 





Cost of replacement tubes .............-00-eeeeeees $450.00 
Maintenance—labor and material .................. 240.00 
cS | I a ee er en er 690.00 


The total cost of operation and maintenance of rectifiers per 
year is $17,468.00. 
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Comparative Costs for Generators and Rectifiers 
Total cost of two generator sets..........-.--.-- $42,400.00 


Total cost of two rectifiers .............0ee-eee- recor 
Annual cost of operating generators............-. 5274. 
Annual cost of operating rectifiers ............--- 17,468.00 


Summary 


The total initial costs of installation for either motor gen- 
erator sets or rectifiers on the basis outlined above will be about 
the same. In the case of the motor generator sets, metalclad 
switchgear units are included for both motor starting and d.c. 
distribution for comparison with the rectifier units which are 
completely enclosed. Industrial type motor controllers, open 
dc. switchgear panels and unity power factor synchronous 
motor might be used which will reduce the total installed cost 
approximately $12,000.00, resulting in a reduction in fixed charges 
and operating cost. 

The cost of the rectifier units can be reduced approximately 
$4,000 by using oil filled transformers and open distribution 
panels in lieu of the Askarel filled transformers and metalclad 
distribution panels. The regulations of the National Electrical 
Code will require a vault for the oil filled transformer, whereas 
Askarel filled transformers can be installed in a building without 
other protection. 


Conclusions 


The comparison outlined above indicates that sealed tube rec- 
tifiers are more economical in operating and maintenance costs 
than motor generator sets even for loads where the demands 
in kw. are high, and the consumption in kw.-hr. relatively low. 
The conditions at the assumed shop were based on a total con- 
nected load of 752 kw., a peak of 240 kw., and average loads 
on an 8-hour shift from 80 to 180 kw. which represents a low 
consumption in comparison to the demand and connected load. 
It will be noted that both the rectifier and generator sets have 
excess capacity and can carry much higher loads than shown. 
Such increased loads will show a greater saving by the use 
of the rectifier due to its higher efficiency at all loads in com- 
parison with the motor generator sets. 

At the same time the initial installed costs of the motor genera- 
tor sets can be reduced, as outlined in the summary, which will 
reduce the fixed charges and require a smaller original expendi- 
ture. 

In view of these facts, it is impracticable to make definite 
recommendations as to whether generator sets or rectifier sets 
should be installed for a particular application. An analysis 
should be made using the outline above, with consideration given 
to all associated conditions, to arrive at a specific decision for 
that application. 


Portable Rectifiers v.s. Motor-Genergtor Sets for 
Battery Charging 


The two general classes of types of storage batteries in common 
use. are the lead type with acid electrolyte, and the nickel-iron 
type with alkaline electrolyte. 

On discharge, the voltage per cell for the lead type is about 
2.05 at the start and 1.75 at the finish. Charging starts at about 
2.1 volts and finishes at about 2.5 volts. 

It is recommended for a lead type storage battery that a 
certain starting rate of charge be maintained until the cell voltage 
has reached about 2.5 volts and that a reduced rate or “trickle” 
charge then be maintained until the voltage again reaches 2.5 
volts. 

Each nickel-iron cell starts discharging at about 1.45 volts 
and finishes around 1.1 volts. It starts charging at about 1.55 
volts and finishes around 1.8 volts. A constant rate of charge 
is recommended for the nickel-iron type in contrast to that for 
the lead type. : 

Both the motor generator and the copper oxide rectifier type 
charger meet these requirements satisfactorily, and the opera- 
tions are all automatic in so far as the charging rate is con- 
cerned for lead-type cells. Both are designed to insure com- 
plete charge and yet result in the longest possible battery life. 
However, the efficiencies and power factors at which they meet 
these requirements are quite different and are considered in a 
following section. 

As far as the load is concerned, there are usually two types 
encountered with railway car batteries. One is a 32-volt battery 
which uses either 25 cells of the nickel-iron type or 16 cells of 
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the lead type. The second is a 64-volt battery which uses 32 
cells of the lead type or 50 nickel-iron cells. The trend in rail- 
way car battery voltage is ever upward, many of the recent 
cars being equipped with 110-volt batteries. 

Both the motor generator and the copper oxide type chargers 
are designed specifically for these loads, and the operations neces- 
sary to switch from one type of a load to another are minimized. 


Miscellaneous Requirements of Battery Chargers 


Since the battery charger must be moved about to the various 
cars in the case of railway-car battery with the portable type of 
charger, it must be as light in weight and economical in space 
as possible. As far as the weight is concerned, the copper oxide 
type is much lighter than the motor-generator type, and there- 
fore is much easier to wheel around and more desirable because 
of this. 


Costs 


Typical list prices of a portable motor generator battery charger 
and a copper oxide type of comparable rating for railway car 
battery use are listed below: 


NE NI a Sons i Chances bald 4 Nip v0,4'0 0 0 a0? $1,000.00 
SE NID. bo oiinies vcniciew ends Sa see Ges wage 1,500.00 

Operating and maintenance costs for the rectifier type of bat- 
tery charger are comparatively small, the only moving parts 
being the fan, and its driver. There is some question con- 
cerning replacement of the rectifier elements since portable recti- 
fiers for car battery charging service have not been in operation 
long enough to determine the exact life. Conditions such as 
high ambient temperature and exposure as well as frequency of 
operation affect the life, and replacement may eventually be 
necessary. However, units of this type have been in actual 
service for over ten years, and manufacturers state that life 
tests have been in progress on similar units at continuous full 
load conditions for approximately 20 years without relacement. 
This represents a decided advantage in favor of the rectifier 
since maintenance costs will be negligible. 

In contrast to this, the motor generator type requires consid- 
erable maintenance, peculiar to any type of rotating machinery, 
such as necessary repairs and replacement of parts. 

The efficiency and power factor characteristics for the copper 
oxide type are fairly constant with varying load, even up to 
180 per cent of full load. This is particularly desirable in the 
event that time is limited and a faster charge,—and hence greater 
than full-load capacity—are desired. The efficiency of the 
motor generator type drops off rapidly over 110-130 per cent of 
rated load. 

The copper oxide type has a very good power factor charac- 
teristic, being 90 per cent or greater from about 40 per cent to 
180 per cent of rated load, whereas the motor generator type 
drops off with light loads and is about 85 per cent at full load. 


Power Factor Correction 


Under the subject of power factor correction, the report in- 
cludes two charts which indicate that is can be corrected at a 
lower cost by means of capacitors used in conjunction with in- 
duction motors when the motor size is less than 75 to 100 hp, 
and that costs favor the use of synchronous motors for larger 
sizes. 

The report is signed by the joint committee on Motors and 
Control whose members are R. H. Herman, (Chairman, Joint 
Committee, and Chairman for Electrical Section, Mechanical 
Division), engineer shops and equipment, Southern; A. B. Miller, 
electrical inspector, Chicago & North Western; G. O. Moores, 
assistant engineer, construction and maintenance, Baltimore & 
Ohio; and A. P. Dunn, (Chairman, Electrical Section, Engineer- 
ing Division), electrical foreman, New York Central; J. A. 
Cooper, electrical engineer, Wabash; C. P. Trueax, assistant 
electrical engineer, Illinois Central. 


Discussion 


The report was presented by R./H. Herman, engineer shops 
& equipment, Southern Railway. M. A. Pinney, assistant elec- 
trical engineer, Pennsylvania asked if a smaller rectifier could 
not be compared with a larger motor-generator set because of 
its high peak capacity. Mr. Herman, replied that the rectifier 
will take higher momentary loads, but that both have about the 
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same maximum rating. W. S. H. Hamilton, equipment electrical 
engineer, New York Central added that multiple anode recti- 
fers with pumps will stand instantaneous loads of 5 to 6 times 
normal rating, but that it is his understanding that sealed-off 
types cannot take instantaneous peaks much higher than those 
permissible on a motor-generator set. 

It was proposed that a standard welding set would be better 
for charging batteries than the one described in the report since 
it would be considerably cheaper, and Mr. Herman explained that 
the welding set would not be suitable for charging batteries of 
all voltages. R. H. Russel, efficiency engineer, Great Northern 
wanted to know if sealed-off rectifiers might be used for charging 
batteries and Mr. Herman replied they are not practical in sizes 
below 100-kw. Mr. Hamilton asked about selenium type chargers 
and Mr. Herman said they have given a good account of them- 
selves and should be considered. 


Locomotive Electrical 
Equipment 


The first section of the report which deals with focusing and 
alignment of headlight beams is summarized in the following 
paragraphs : 

The customary practice where locomotives are serviced is to 
select a straight section of track from 800 to 1,200 ft. in length, 
and by adjustments of the focusing device, and by moving or 
shimming the headlight case, the light beam is focused and aimed. 
Obviously, this work has to be done at night, and the track space 
in use must be unoccupied by other locomotives. 

Focus and Alignment with Instruments: An instrument has 
been developed, the use of which permits this work to be done 
by day or night, with a greatly decreased occupied track distance. 

The device consists of a cast aluminum cylinder about 15% in. 


Fig. 1—Focusing and aligning device 
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Fig. 2—Application of focusing and aligning device to headlight case 


in diameter by 9 in. long, with both ends closed. One end is 
perforated with two rows of small holes located on the horizontal 
and vertical centerlines. The inside of opposite end is marked 
with two rows of small white circles in the same relative position. 
(Fig. 1.) 

The cylinder is arranged for mounting on the front door ring 
circle of the headlight case, with the perforated end toward the 
headlight reflector. (Fig. 2.) 

With the headlight burning, the lamp is moved by means of the 
focusing device until the light shining through the holes in the 
disc produces uniform images on the white circles. When such 
condition obtains, it indicates the lamp filament is at the focal 
point of the reflector. The light images are viewed through a 
suitable opening in the side of the cylinder. 

For alignment, an aligning tube is accurately mounted on top 
of the cylinder. This tube contains two vertical sights and a 
mirror mounted at an angle of 45 deg. for viewing a target 
through the sights. A spirit level is mounted on the side of 
the tube for leveling the headlight case, aligning it in the vertical 
plane. (Figs. 1 and 2.) 

For horizontal alignment, a target in the form of a vertical 
rod is placed in the center of a straight track from 100 to 200 ft. 
in front of the locomotive. The operator then views the target 
in the 45-deg. mirror, and moves the headlight case until the target 
lines up accurately with the two vertical sights in the tube. 
(Fig. 3.) 


Prefocused Headlight Lamps 


Prefocused headlight lamps are available, and have been used 
with success by several railroads. These lamps dispense with 
adjustable focusing devices, and afford a definite and 
accurate focus. 

An alignment device, shown in Fig. 4, was developed primarily 
for use with headlights using prefocused lamps. It contains 
the alignment tube with suitable means of attachment to the 
headlight, and dispenses with the apparatus required for testing 
the focus of the lamp. The alignment procedure is similar to 
that described above. 


Electric Trainline for Air Brake Control 


The report offers alternate arrangements for selection as 
means for connecting electric air brake trainlines between the 
rear of a tender and the first car or the rear of the tender and 
a second locomotive. These are as follows: : 

Arrangement No. 1, shown in Fig. 5, utilizes a standard 
receptacle on rear of tender, and a train line cable with standard 
and similar plugs at each end. 

Arrangement No. 2, shown in Fig. 6, utilizes a junction box 
with the train line cable permanently attached thereto, and a 
standard plug at outer end of cable for connection to cars. 

Figure 7 shows a typical arrangement and the general location 
of the receptacle on the head end of locomotive for double- 
heading. 

Arrangement No. 1 will probably be found more suitable 
for connecting to a second locomotive (double-heading), in that 
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Fig. 3—Track target 


a longer train line cable probably will be required between 
two locomotives. The dummy receptacle, shown in Arrange- 
ment No. 2, may likewise be used with Arrangement No. 1, 
if desired. 
Receptacles at the various points indicated shall be as shown 
in Section “A”—(ES-A-20-1945). The junction box, indicated 
in Arrangement No. 2 (Fig. 2), shall be as shown in Fig. 8. 
The dummy receptacle shall consist of an exterior housing of 
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Fig. 5—Application of electro-pneumatic air brake connector to rear 
of tender—Alternate arrangement 2 a 1, with receptacle attached 
to te 
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a standard receptacle without the contact unit. The jumper 
cable shall be as described in Section “A”—(ES-A-18-1945). 
Color code, wire designation and terminal connections shall be 
as described in Section “A”—(ES-A-18-1945). Jumper cable 
lengths where-shown herein are’ only approximate. Due to the 
variety of locomotive and tender constructions, the required 
lengths will have to be determined to suit the several types 
of construction. 


Attachment to Reflector 
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Fig. 4—Aligning device for use with headlights using prefocused lamps 


Elimination of Shock to Headlights 


For reducing shock and vibration to headlight cases, it is 
proposed to use rubber in shear with the weight of the head- 
light case evenly distributed on the shock mounts and the sus- 
pension points on the case proper to be mounted as close as 
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Fig. 6—Application of air brake connector to rear of tender—Alternate 


arrangement No. 2, with trainline cable attached permanently in 
junction box 




















possible to the center of gravity, to minimize all uneven vibra- 
tional frequencies, as illustrated in Fig. 9. 

For eliminating shock and vibration from headlight sockets, 
it is proposed to use rubber in shear, set at a predetermined 
vibrational frequency, as illustrated by Fig. 10. 


Sealed Beam Headlights 


The sealed-beam system of headlighting similar to that used 
on present-day automobilés is being-tried out on a strictly 
experimental basis -by some of the eastern railroads on steam 
locomotives. 

This lamp is approximately 7 in. in diameter, and is rated 
at 200 watts at 30 volts. The rated life is 500 hours. It de 
velops approximately 200,000 beam candle-power with a beam 
spread of approximately 12 deg. hotizontally, and 8 deg. ve 
tically. The lamp is also available in 32-volt rating. 
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The original plan called for operating two such units in the 
andard 14-in. headlight housing to produce approximately 
00,000 total maximum beam candle-power. (The average beam 
andle-power. obtained from the standard 250-watt, 32-volt 
omotive headlight lamp, with a 14-in. glass reflector is 
45,000.) However, there appear to exist two schools of thought 
egarding the use of this new unit, i. e.—the first is to use the 
wo units together to replace the present 250-watt, 32-volt, 
4in, reflector combination, and the other is to use the sealed- 
beam unit as a reserve light source in case of lamp. burnout 
n the present headlight system. 

Road tests are being conducted on an adapter mounting for 
wo lamps to be used in the present headlight case, and on a 
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ig. 7—Application of air brake connector to front end of locomotive 
for double heading 


single lamp housing to be used on. the above-mentioned emer- 
gency or spare basis. Results to date on both systems are 
encouraging. 

The advantages of sealed-beam lighting are many when com- 
pared with the present-day system. Since the filament, reflector 
and clear cover glass are integral, the need for focusing and 
leaning of reflectors and lamps is eliminated. The. depreciation 
n beam candle-power throughout the life of the filament is 
greatly reduced, since the chamber in which the filament is 
operated is much larger than in the case of. the present 250- 
att, P-25 bulb lamp. Since the sealed-beam unit is made of 
neat resisting glass, it is not subject to failure due to water 
tacks, etc., such as encountered occasionally with the P-25 
bulb lamp when used in headlight cases with leaky gaskets. 
Also, loose lamp bases resulting from vibration or strain are 
eliminated. 

The use of the 200-watt, 30-volt, sealed-beam unit offers great 
Possibilities, especially from the standpoint of standardization. 
‘Wo units operated in multiple will provide better road illumina- 
ion for steam road locomotives. One unit will be sufficient 
Hor swtiching locomotive service. 
or Diesel-electric use, a road engine would operate two of the 
V-volt units in series on a circuit equipped with a voltage 
regulator or resistance to provide the 60 volts across the two 
units. A substitute resistor and switch can be provided in -this 
Service to replace either of the units in case of filament’ burnout 
in either unit. Where 32 volts is available on Diesel-electric 
toad or switching locomotives, the two units would be operated 
in multiple. Sea 


Diesel-electric switching locomotives would be equipped with 
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one unit operated in series with the proper resistor to deliver 
30 volts at the lamp unit terminals. 

As in the case of all such ideas, there remains additional work 
to be carried out in the way of providing better mounting devices 
to cushion the lamp against vibration and also to maintain align- 
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Fig. 8—Junction box 


ment of the units. Satisfactory progress is being made on both 
items. If the present road tests prove the idea desirable, pro- 
duction of any large scale must await the provision of suitable 
manufacturing equipment for both the lamp and the mounting 
devices. 


Power from Steam Locomotives for 64-Volt 
Electro-Pneumatic Air Brakes 


The assignment for Sub-Committee No. 5 was to study and 
report on available apparatus for supplying power from steam 
locomotives to trains equipped with electro-neumatic air brakes 
requiring 64 volts for their operation. 

Two alternates are given, without preference as follows: 

1. Motor-generator set, 500 watts, 32 volts d. c. to 64 volts 
d. c., single frame, two bearing totally enclosed. Use of this 
motor-generator set requires that the turbo-generator furnishing 
electrical power for the locomotive be of sufficient capacity to 
handle the load imposed by this-set, including its conversion 
losses. Efficiency of the motor-generator set is estimated at 
50 per cent, 

2. Turbo-generator, 500-watts (minimum), 64 volts, d. ‘c. of 
conventional’ design. This generator is considered as supplement- 
ing the usual 32-volt generator on the locomotive, but is elec- 
trically and physically separate therefrom. 


A. C. Turbo-Generators 


Sub-Committee No. 6 was given the assignment of reporting 
on the possibilities of a. c. turbo-generators and auxiliary equip- 
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Fig. 9—Rubber shock absorbing units applied in shear on center line 
of headlight case 


ment for supplying power for radio, headlights and train con- 
trol. The committee’s conclusions are as follows: 

The .a. c. turbo-generator, if. proposed for a single and com- 
plete electrical power supply on ‘locomotives, including electro- 
pneumatic brakes, involving a rating: of the order of 2,500 watts, 
at. this . time::is:. considered .impraetical, principally because of 
the prohibitive size, weiglit and cost of the auxiliary rectifying 
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apparatus required for essential d. c. loads, especially that for 
the electro-pneumatic brakes. 

-A single and complete electrical power supply on locomotives, 
excluding electro-pneumatic brakes, involving a rating of the 
order of 1,500 watts, is considered a borderline case of prac- 
ticability; subject to the design problems involved, and the 
size, weight and cost of auxiliary rectifying apparatus for cab 
signals—train control. 

A supplementary, or second generator, on locomotives strictly 
for loads which require no rectifying apparatus, involving ratings 
of 1,000 watts or less, is considered practical but with added 






































Fig. 10—Socket assembly — on rubber in shear—prefocused 
mp 
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objectionable features of space requirements on modern loco- 
motives, and the approximate doubling of turbo-generator main- 
tenance costs. 


Inductor Type Generator Preferred 


The preferred type of a. c. generator, if used, is the inductor 
type. 

The a. c. generator must not generate frequencies, either 
fundamental or harmonic, in the range of frequencies used for 
cab signal or train control systems, unless the generator wiring 
is electrically and inductively separate from the cab signal— 
train control wiring. 

Certain electrical loads on a locomotive have been designed 
for direct-current. The cost of changing such apparatus to 
operate on a. c. of any frequency is prohibitive. The principal 
electrical loads in question are for cab signal-train control 
systems (32 volts) and -electro-pneumatic brake system (64 
volts). 

The report is signed by A. D. Whamond (Chairman), Fore- 
man, Office of Electrical Engineer, Pennsylvania; W. C. Kelley, 
supervisor automatic train stop equipment, Illinois Central; 
Roy Liston, mechanical inspector, Atchison, Topeka & Santa 
Fe; W. G. Switzer, assistant engineer, New York Central; 
R. G. Thompson, supervisor cab signals and lighting, New 
York, New Haven & Hartford; A. C. Zagotta, cab — super- 
visor, Chicago, Rock Island & Pacific. 


Discussion 


The report was presented by A. D. Whamond, foreman, office 
of electrical engineer, Pennsylvania. The section: on trainline 
for air brake control was presented by W. G. Switzer, assistant 
engineer, New York Central. H. C. Paige, assistant mechanical 
egnineer, New York, New Haven & Hartford, asked why no 
dimensions are shown for lateral displacement of the location 
of the receptacle on the front end’ of a locomotive. Mr. Switzer 
replied that varying construction of locomotives makes it neces- 
sary to put the receptacle in different places. Some applications, 
he said, may require an extra long cable. He added that no 


reference is made in the report to Diesel locomotives and 
it is assumed that this will be handled by the committee , 
Automotive and Electric Rolling Stock. 


pt a C 
u tra 
put of 


Assignment No. 3 on eliminating vibration and shock fromm 


headlight cases and sockets was presented by A. C. Zagott 
cab signal supervisor, Rock Island & Pacific. L. J. Verbarg 
air conditioning engineering, Missouri Pacific, reported thy 
experiments made on his road, both with rubber in shear ap 


compression, show that rubber in shear is much more effectiy 


in extending lamp life. 

The section of the report on sealed-beam headlights was pre 
sented by Mr. Switzer, who said that filament life as mud 
as 11 months has been obtained with sealed-beam lamps. Secre 


tary J. A. Andreucetti raised the question of pick-up distang 


and Mr. Switzer said he expected it would be as good with ty 
sealed-beam lamps as with one 250-watt lamp in a 14-in. gli 


reflector. 


sealed-beam unit is sufficient for switching service. This }¢ 
said infers that it is not enough for road service. He addej 
that the Pennsylvania has made tests with one lamp, and ob 
tained the required pickup at 1,000 ft., while the requiremen 
are 800 ft. W. S. H. Hamilton, equipment electrical engineer 
New York Central, stated that laboratory tests had been mak 
which show that two sealed-beam lamps will produce 400,00 
beam candlepower while single 250-watt, 32-volt lamps giv 
about 365,000 beam candlepower. The beams from two lamp 
he said, lie on each other, and lamp filaments are placed 

right angles to each other to dispose of the filament imag 
One 250-watt headlight, he said, will give a 1,300- to 1,400-fog 
pickup. Upon further questioning by Mr. Andreucetti, Mr 
Hamilton said that tests made over a number of years anf 
recent ones on Diesel locomotives bear out these values. Thi 
statement was substantiated by Mr. Pinney. He added that a 
18-in. silvered copper reflector with a 250-watt lamp will « 
better, but the silver plating depreciates rapidly and when 7 
locomotive was equipped with a single sealed-beam headligh 


M. A. Pinney, assistant electrical engineer, Pennsyi.fi 
vania, called attention to the fact that the report states on 


and an old 18-in. reflector, the engine crew used the sealed 


beam lamp out of preference. 

Mr. Hamilton called attention to a sentence in the repo 
which states that the sealed beam lamp is available in 30- aw 
32-volt ratings. It is difficult, he said, to obtain 32 volts at th 


headlight with 34 at the cab, and since two lamps in serie 


will be used on Diesels, he suggested that standardization 0 
30 volts seems desirable. He added that two lights are par 
ticularly desirable in that they provide means for a locomotive 
going on to the terminal if one lamp fails. Mr. Andreuceti 
said it also avoids the delay required to change a_ headlight 
lamp. Mr. Hamilton also called attention to the fact that th 
sealed-beam lamps retain their output longer than lamps wit 
smaller bulbs because the larger interior distributes the m 
terials which cause blackening. 

The subject of available apparatus for operation of steal 
locomotives in trains equipped with electro-pneumatic  brakt 
requiring 64 volts was presented by L. S. Verbarg, air cot 
ditioning engineer, Missouri Pacific. He said that for thé 
purpose it is most desirable to have two turbo-generator sei 
since there are frequently grounds on- the locomotive circus 
caused by foam meters, etc., and brake circuits should be frt 
of grounds. 

With reference to the section of the report which deals will 
a. ¢. turbo-generators and auxiliary equipment, Mr. Hamilto 
took exception to the dimensions of rectifiers shown in tit 
report. He said he had taken this matter up with the matt 
facturers of selenium rectifiers who said that oil cooling 
neither necessary nor desirable. They added that it is possid™ 
to have air-cooled rectifiers which would be impervious 
cinders and dirt. A 400-cycle rectifier, one manufacturer stay fs 
could be built for air brake service which would cost about * 
and weigh only 22 Ib., as compared with $600 and 767 |b. i 
an oil-cooled unit. For intermittent inductive train control # 
appropriate rectifier would weigh 18 Ib. and cost $54, includist 
transformers and rectifier. This would compare with 176 
and $200 for the oil-cooled unit. Rectifiers, Mr. Hamilton si 
have the big advantage that they isolate the circuits served, ™ 
he suggested that they be studied further. 

F. A. Kiessling, division electrical foreman, Illinois Centra 
told how a ground on a headlight caused a false-clear indicati 
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‘vith common hub mounted on the axle. 


{a cab signal causing a locomotive to go through an interlock 


“train control territory. The engineman, he said, was taken 


but of service, and it was later discovered that the difficulty was 
raused by grease on the headlight generator. 


Car Electrical Equipment 


Under the heading of new developments, the report describes 
n endless “V” belt-gear box drive for axle generators of 10-30 
w. capacity. 

The drive consists of the following: Two three-groove pulleys 
A gear box with three- 


roove pulley on each side, suspended from the truck end sill 


by means of two hanger brackets and links. Drive from axle to 
sear box is by means of six two-inch endless “V” belts and thence 


Mo the generator by means of bevel gears and the conventional 


pe of splined shaft with flexible joints. Belt tension is main- 
ined by means of an elliptic spring bolted to the end sill hanger 
bracket and exerting pressure on the axle side of the gear box. 


MAll brackets, hangers and gear case are malleable iron castings. 


angers and suspension pins are mounted in rubber and it is 
aimed that lubrication will not be required. 
Total weight of the axle pulley assembly is 285 lb. and the 


otal weight on the truck end sill will not exceed 800 Ib. 


The endless 2-in. wide “V” belts will be used in the initial 
application and also in subsequent applications which may be 
made coincident with wheel turnings, etc., however, when it is 


Mnecessary to apply belts between wheel turnings, a “V” belt 


with connector. will be used to avoid the necessity of dropping 
e wheels. Pulley ratio is 17 in. to 14 in. as designed and 
pulley centers are 2 ft. 6 in. 

The arrangement requires a new type of truck end sill and a 
ew type of brake beam. These features have been approved 


Wby the truck and brake systems manufacturers, but will probably 


nvolve some additional cost. This drive cannot be applied to 
present conventional truck frames. 

Advantages claimed by the manufacturer are reduced weight 
land bulk on the axle. Weight on the truck end sill is centrally 


located. Cost will possibly be less than other types of drives 


of equal capacity. There are no drives of this type in service 


mat the present time; however, the manufacturers expect to have 


wo test units in railway service by the end of the year. 


Fluorescent Lamps 


Another development described is the use of type K cold 
cathode fluorescent lamps on 650-volt d.c. power. Special circuits 
have been designed for their application and typical circuits for 
these lamps, using ballast lamps and ballasting resistance are 
shown in Fig. 1. 

The New York Central has made changes in its circuit for 
operating 15 in, 14-watt, T-12 fluorescent lamps on 60 volts d.c., 
which consist essentially of the addition of a choke coil, change 
in condenser design, and the addition of a short circuiting strip 
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Typical 0.C. Circuit 
for 72" K Lamps 





Typical D.C. Circuit 
for 48°K Lamps 


to the positive lamp holder. With this circuit, standard thermal 
starters can be used. 

These changes have resulted in improved starting of the lamps 
on low battery voltage. The circuit permits the lamps to be 
operated from either direct current or alternating current, which 
may be of some advantage in designing car power plants using 
Diesel-driven alternators to normally supply the lighting, but 
utilizing a 64-volt battery for emergencies in the event of normal 
power supply failure or other periods when the Diesel-alternator 
must be shut down. This improved circuit is shown in Fig. 4. 

The use of Slimline fluorescent lamps in railroad cars is dis- 
cussed. It is the opinion of the committee that slimline lamps 
will be used in decorative applications where the size of the 
lamp is an essential item, or in general lighting equipment which 
depends on accurate control of the light. 












































Fig. 2—Fluorescent lamp lock 


Some railroads experienced trouble with fluorescent lamps 
turning in holders (where the holders are of the type in which 
the lamp contact pins are first inserted in line through an enter- 
ing slot and then rotated through 90 deg. to lock the lamp in its 
operating position) due to vibration and dropping out of its 
holders. An inexpensive and easily applied solution to this 
trouble was found in the use of the Laduby tube lock. This 
lock, shown in Fig. 2, consists of a fibre disc with a slotted 
tab and a fibre locking piece. The disc has two holes which fit 
over the lamp pins. The disc is placed over the lamp pins and 
the lamp inserted in its holders, and rotated so that the slotted 
tab is in line with the lamp holder slot through which the pins 
originally entered the holder. The fibre locking piece is then 
inserted through the slotted hole in the tab into the slot in 
the holder which keeps the lamp from rotating and dropping 
out. The notch in the locking piece engages the tab and prevents 
it from dropping out. 
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Fig. 1—Diagrams for 650-volt d.c. lamp circuits using ballast lamps and ballasting resistance 
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‘Diesel Power Plants 


In July, 1946, a subcommittee witnessed tests of Westinghouse 
Diesel engine-driven alternating current generator as applied 
to C. M. St. P. & P. coach 4049. 

The unit and control equipment were installed in one end, of 
this. car in a room provided for the purpose.. 





volt, 3-phase, 60-cycle, unit to serve facilities in the all electric 
kitchen. These units provide all power required on the cars. 


Nickel-Cadmium Batteries 


The trade name “Nicad” has now been changed to “Alcad” 
At the present time, no definite information is available on 32. 
and 64-volt Alcad batteries for air conditioning service. 









































The unit had a maximum capacity of 23 kw. and furnished 
220-volt, 60-cycle, 3-phase, power for the following: 

Two 5-hp. compressor motors - 

One 1%-hp. air circulating fan 

One %-hp. condenser pump motor. 

One %-hp. single-phase, water circulating pump 

One 1-hp. radiator cooling fan 

Charging of the 176 amp.-hr.. engine starting battery was 
through a_ three-phase rectifier unit. Power required for this 
purpose was estimated at 1 hp. ; 

The main. generator. was: 3-phase, 220-volt, 60-cycle, and 
field excitation was obtained’ by means of one - field. winding 
excited from the battery dnd another. field winding excited 
from the ontput -of the generator. through ‘a three-phase rectifier 
unit. Fuel consumption was two gal. per hr. at full. load. Fre- 
quency regulation was very good and the maximum frequency 
variation was plus or‘ minus one half. cycle. 

Voltage regulation’ was 224 volts. at full load to 226 volts 
at. no load. Engine speed was 1,800 r.p.m. 

To provide foad for engine generator unit when air cooling 
was not required the car was equipped with 5.25 kw. of elec- 
trical floor heat and 4.5 kw. of electrical overhead heat. Air 
for Diesel engine combustion and generator cooling were taken 
from car body. Noise levels as taken with DB meter were 
fairly high but no attempt had been made to effectively sound 
deaden the unit or car body. The manufacturers thought that 
this problem could be solved without. trouble. 

At the conclusion of tests conducted on this car, while in 
revenue service, by the C. M. St. P. & P. and Westinghouse 
Electric Corporation, it was decided to remove the equipment 
from the car for modifications which were deemed desirable from 
experience gained under actual service conditions. 

The Texas & Pacific is applying a General Motors unit to 
its coach 1300 which was expectéd ‘to be in service about 
August 1. 

The Illinois Central intends to install two General Electric 
Company units on a dining car, but this installation has not 
yet been started. 

The exhibition train known as “The Train of Tomorrow” has 
four cars equipped with General Motor’s 25-kw., 220-volt, and 
115-volt, 60-cycle, 3-phase Diesel engine-driven generating units 
and in addition, the dining’ car on this train has'a 4Q+kw., .220- 


632 


' " : ' 
ie “ 5% 8 Ste 28 “s5j-sbeait-leg'l —L, 

aa ah i 
Snel (Te Se RES FR Se ss ee EE 

HER 5 pada aay Recept. No.l T.L.Recept. a 

SSS SS SS ee SS EE ee ae Fig. 3—Arrangement of train. 
a Battery f line receptacles on passenger 

——— ~——\ ; 4 I 

: T.L.Recept. SaaS, \ cars 

be Renae od arma a. ail Ad | 

i Light Fixture Annun. Commun. il : 

| i Stub End Cars, T.L.Recept. Recept. No.2 H 

| Ke : ‘| 

" ' " “8 }}- 
i 11 Gay Geen Cone caesen 1 
| 8 ; 

| # oI i 

| 3 | 

i a 2 

4 4 +o —t 

















The Pennsylvania has two Alcad batteries in service on 110- 
volt cars,.and by next year the Committee expects to be able 
to present some interesting data on this installatiori. To date 
the performance of the batteries on the Pennsylvania cars has 
been satisfactory. 


Trainline Receptacles 


Figure 3, page ES-A-21-1945 of the Section manual -of 
recommended practice now shows’ recommended location of 
electro-pneumatic brake receptacle, and Fig. 3, page ES-A-25- 
1940, shows location of battery train line receptacle on ends of 
passenger cars. Since the adoption of the above locations, there 
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have come into general use, communication train line receptacles 
and porter’s call bell receptacles. To provide a standard loca- 
tion for the many receptacles now in use and get them in the 
limited space available, it has been necessary to revise the 
dimensions shown on the above pages and the Committee offers 
the accompanying Fig. 3 for adoption as recommended practice 
to supersede the two “Fig. 3’s” referred to above. 

The report is signed by L. J: Verbarg (chairman), air con- 
ditioning engineering, Missouri Pacific; 
Chairman), New York Central; L. C. Bowes, electrical engi- 
neer, Chicago, Rock Island & Pacific; J. E. Gardner, electrical 
engineer, Chicago, Burlington & Quincy; E. S. M. Macnab, car 
lighting engineer, Canadian Pacific; G. W. Wall, electrical fore- 
man, Delaware, Lackawanna & Western; J. D. Younger, equip- 
ment electrical engineer, Illinois Central; M. A. Pinney, assistant 
electrical engineer, Pennsylvania; H. W. Wreford, train light- 
ing engineer, Canadian National; J. A. Bucy, electrical super- 
visor, Baltimore & Ohio; R. W. Tonning, electrical engineer, 
Atlantic Coast Line. 


Discussion 


The report was presented by L. J. Verbarg, air conditioning 
engineer, Missouri Pacific. G. W. Wall, foreman electrician, 
Delaware, Lackawanna & Western, asked if center supports 
were needed in cars to support slimline lamps or the 48-in. 
lamps, and wanted to know if any of these lamps had fallen 
out of their sockets in service. J. E. Gardner, electrical engi- 
neer, Chicago, Burlington & Quincy, said that all installations 
with which he is familiar have enclosing fixtures which would 
prevent falling. M. A. Pinney, assistant electrical ‘engineer, 
Pennsylvania, stated that his road has experienced no breakage 
of 48-in. lamps, that some did turn in their sockets and come 
out, but were held in the fixture, and that this had. been cor- 
rected by the use of socket locks. Mr. Hamilton told of a fixture 
used on the New York Central in which the lamp is not turned 
into the socket, but is pushed in against a spring. The N.Y.C. 
unit is an individual fixture and Mr. Pinney asked if the spring 
loaded socket could be used in continuous fixtures. Mr. Hamilton 
replied that this would require staggering of the lamps since the 
sockets are a little too long for avoiding dark spots between 
lamps. 

R. H. Russel, efficiency engineer, Great Northern suggested 
that a study of fuses be included in future committee assignments. 
He stated that they are rated at 70 deg. and in railroad service 
must operate at very different temperatures. He would like, he 
said, to know more about aging. R. W. Tonning, electrical en- 
gineer, Atlantic Coast Line called attention to differences between 
N.E.A. codes and A.A.R. standards. S. B. Pennel, engineer, 
New York Central, suggested that a study of circuit breakers 
also be included. 


Car Air Conditioning 
Equipment 


In 1946, the Committee reported on improvements being made 
to basic units for air conditioning, a particular feature to be 
the arrangement of parts to facilitate servicing. The 1947 report 


_ States that numerous installations have been made subsequent 


thereto and preliminary reports indicate satisfactory results are 
being obtained. A number of installations using a rotary inverter 
for supplying 220-volt, 60-cycle current have been placed in 
service, and thus far the performance has been exceptional. 
Additional applications are pending on equipment yet to be built. 
The committee in its previous report covered quite adequately 
the air conditioning equipment applied to a Milwaukee coach 
which had a Diesel-powered unit for its source of electrical 
power. After exhaustive tests, this air conditioning equipment 
was removed. It proved a valuable experiment and resulted 
in much useful data being obtained as to the layout and types 
of apparatus as well as performance requirements. Other in- 
Stallations. of a similar type, manufactured by Frigidaire, have 
placed in service by several roads and are also in use on 

the cars in the “Train of Tomorrow.” These have not been 
mM service long enough to draw conclusions, but they will be 
under observation by the committee, and it is hoped valuable 
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information on’ this type of equipment will be available for 
next year’s report. 

In the report on this assignment last year, the means used 
for providing adequate kitchen ventilation was described. During 
the past year, many new units of dining car equipment have 
been placed in service. The trend with these cars has been to 
use an air intake fan of sufficient capacity to supply air through 
ducts to the kitchen and pantry which is subsequently ‘exhausted 
by. suction fans usually located over the range and the steam 
table and the range blower units. There are usually additional 
exhaust fans in the pantry to balance out the system. 

The primary object of this ventilation is to remove the excess 
heat and vapors prevalent in a dining car kitchen and provide 
as comfortable crew working conditions as possible. 

Last year,.as a supplement to the written report, there was 
read to those assembled at the annual meeting, a description 
of a pressurized system of ventilation developed on the Southern 
Pacific. The object was to eliminate the necessity for exhaust 
fans, but, at the same time, provide a method for exhausting 
air by maintaining a positive pressure of 1 inch of water inside 
the car. The installations in service are reported as being en- 
tirely satisfactory and that exhaust fans have been eliminated. 
This system can be arranged whereby the air exhausts through 
the toilets, regulator, and electric lockers, or any other location 
where exhaust air is desirable. It is reported that this system 
of air changing will be applied on all new cars now on order 
for the Southern Pacific. On some Rock Island cars now in 
service, using the pressurized system, damper control is used 
for adjusting both fresh and recirculated air, the adjustments 
being made from the vestibule of the car ceiling. This. arrange- 
ment is subject to tampering, and it is felt that an inside 
adjustment only on the recirculated grille, which can be locked, 
once the pressure is obtained, is by far the most desirable. A 
common set of filters for both fresh and recirculated air is 
desirable. These, however, should be readily accessible, for 
proper maintenance. 

In the committee’s report for 1940 on this assignment a very 
comprehensive description was given of the Multi-Vent system 
of ventilation and air distribution. Subsequent to the report 
numerous installations have been made and entirely satisfactory 
performance has been reported. Exceptionally uniform tem- 
peratures have been obtained throughout the car, along with 
practically draftless air distribution. Likewise, it is reported 
that on cars using this system, dirt and odor problems are mini- 
mized. The Multi-Vent action traps the dirt (and odors), saving 
the upholstery and draperies, etc., at the same time depositing 
it on the upper surface of the perforated distributing plate. This 
is usually fine dirt, sometimes containing oil and water droplets, 
which is easily wiped off the surface when the hinged distribu- 
tion plate is lowered. With the latest trend in sleeping cars 
to more.extensive use of individual-room accommodations, multi- 
vent designs. have been developed for individual room control. 
These units are called Multi-Vent Room-Master panels. A turn 
of the control knob operates the Multi-Vent valve through the 
entire range from minimum to maximum settings. This permits 
the passenger the selection of the air delivery that provides him 
the greatest comfort. Regardless of the valve adjustment, the 
air distribution is draftless, 


Filters 


In its 1946 report, the committee covered quite thoroughly 
the three. types of electro-static precipitation being developed 
for use in connection with air cleaning on railroad air-conditioned 
passenger cars. At that time, the difficulties encountered with 
such applications were noted, and the manufacturers had _indi- 
cated that they were cognizant of these and were proceeding 
with their designs in an effort to overcome them. The commit- 
tee has been exceptionally active on this subject, but to date 
has been unable to obtain any additional information about these © 
units due to the reluctance of the manufacturers to divulge any 
important information relative to’ their product. It. has been 
reported that some of these units are being applied to new pas- . 
senger cars now in the process of building. There appears to 
the committee that a definite lull appears in the progress toward 
the development of an electro-static filter to meet the oxueting 
requirements of railroad service. 

As a supplement to its 1946 report, there was read into the 
minutes of the annual meeting, a description of the’ Annis filter, 
using water in connection with its filter arrangement. Subse- 
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quent to submitting this, an installation has been made on a 
Pullman car which is operating regularly between Chicago and 
the west coast on the Santa Fe. On this installation, it has been 
advisable to install heating coils where the fresh air is pulled 
in to obviate the danger of freezing the spray. and to temper 
the air that is taken in. A humidistat has also been installed 
in order to control the humidity within proper limits. 

The equipment has made several trips with fairly good results. 
It has not been in service sufficiently long to draw conclusive 
results, but much valuable data has already been obtained. By 
using a humidistat, it has been possible to keep the relative 
humidity within or close to the comfort zone. There has been 
thus far no need to clean the filters, although the car operates 
through the “Dust Bowl” section of the country. 


Temperature and Humidity Control 


The committee suggests some changes of definitions and recom- 
mendations made in its 1946 report. One of these concerns 
cycling modulation and reads as follows: 

Cycling modulation utilizes two unique elements, a double 
bulb thermostat and finned tube radiation which has an inner 
feed pipe to insure uniform temperature of the heating sur- 
faces. One bulb of the thermostat is responsive to room tem- 
perature and the other bulb has an electric heater winding, 
which when energized causes the mercury to rise in the column, 
close the steam admission valve and then open the circuit to 
the heater winding on the thermostat bulb. In this manner, a 
cycling effect is produced to supply impulses of steam to the 
heating system. 

Under the heading “Simplification of Controls,” it was recom- 
mended that the temperature control be consolidated in a single 
three-position switch, ie., “Day,” “Off,” “Night.” These three 
positions should be “Off” in the center, “Day” to the right, and 
“Night” to the left. As an additional recommendation, the com- 
mittee suggests that on. sleeping cars the “Night” setting be 
slightly lower than the “Day” setting, since the passenger is 
protected with blankets during slumber periods in sleeping cars. 

Under the heading, “Heating Systems,” the committee suggests 
that the last paragraph commencing “Under these condi- 
tions, . . .” should be omitted, and the following two paragraphs 
added to clarify the information on this subject: 

In one type of radiant heating, the inside sheets and window 
glass are heated by means of a column of warm air rising from 
the side wall radiator. In another system, the sheets and window 
glass are heated electrically. 

With radiant heating, the temperature of the air in the car 
can be appreciably lower than with the conventional heating 
system. ; 


Refrigeration 


Under the heading of “Food Preservation,” the committee 
recommends that the following be added to its 1946 report: 

If desired, the fan can be controlled by the door light switch 
so that- the fan only operates when the door is closed. With 
this arrangement, there will be an appreciable saving in refrig- 
eration. Experience has demonstrated this. 

The report states that previous recommendations concerning 
adequate insulation will have to be modified and that on lounge 
cars and other similar types where space is at a premium, it 
may be necessary to reduce the insulation thickness to 4 in., 
although 5 in. is recommended. 

The suggestion is made that in wintertime, a steam coil may 
be used to temper the air coming into a refrigerator unit to 
insure satisfactory. operation of the condenser, or a thermostat 
and a relay may be provided to stop the fan when the tempera- 
ture of the condenser air drops to 40 deg. F. A germicidal 
lamp may be installed in the food compartments for the de- 
struction of bacteria. 

It is also recommended that where an a.c. motor is used with 
refrigerating units that they should be preferably of the 3-phase 
type or the permanently split capacitor type. 

Consideration is also being given by several of the ielleonds 
to the use of pre-cooked, quick frozen foods. The handling of 
these foods would simplify the kitchen operation and eliminate 
losses due to food spoilage. This, however, the report states 
would require increase in low temperature refrigeration space. 

Under the heading of Drinking-Water Cooling,” the com- 
mittee has found it desirable to modify the recommendations 
and add that in roomettes where carafes are employed, it may 
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be necessary to select a cooler having a storage tank of several 
gallons capacity, or install a system of circulating cold water 
to each room. 

During the past year, there have been a number of new de- 
signs of water coolers developed and marketed, especially for 
railroad service. These have been adapted to meet the various 
special installation requirements, and while this is a highly com- 
petitive product, the report states that the units manufactured 
appear to be substantial and well suited for exacting railroad 
service. 

Concerning diner refrigeration, the report states that during 
the past year, there have been a number of completely mechan- 
ically refrigerated dining cars placed in service. Preliminary 
reports indicate generally satisfactory performance, although 
there appears to be room for considerable improvement in the 
controls as well as to selection of location for installing the 
refrigeration units, from a standpoint of performance and servic- 
ing. Outstanding, of course, is the power requirement for such 
installations while operating in a train and the standby power 
needed on layover. The storage battery capacity under favorable 
conditions will only provide for a few hours’ operation in case 
of standby power failure or train delay on line of road. There 
are other factors to be considered such as defrosting control, 
etc., but a longer period of service is going to be necessary before 
definite recommendations can be made. It is hoped that this can 
be accomplished in the next annual report. 


Standardization 


On the subject of standardization, the report states that the 
present state of the art of air conditioning on railroad passenger 
cars points to the need for standardization, both from the stand- 
point of the manufacturer and his own products, as well as 
between the products of several manufacturers. The commit- 
tee’s contacts with the manufacturers indicate that they are 
cognizant of this problem and for some time past have been 
making a concerted effort toward standardizing units of their 
own manufacture. Standardization to permit a portion of one 
manufacturer’s equipment to be used with that of another would 
be difficult and, no doubt, costly, and would involve patent diffi- 
culties which further complicate the problem. 

While the committee feels that standardization, as covered in 
this assignment, is highly desirable, yet the immediate prospects 
for an early solution are very slim. Before real progress can 
be made, the manufacturers are going to have to get together 
and determine the extent that standardization is necessary and 
then establish the standards to be met. 


Sealed Refrigerating Units 


With the trend toward a.c. power supply, and away from d.c. 
power for car lighting and air conditioning, the report states 
that the development of a large size hermetically sealed unit is 
highly desirable and necessarv in order to derive the benefits 
obtainable from use of this unit and in order to derive the benefits 
obtainable from use of this unit and a.c. power. To date 5 hp. 
is the largest of the vane type units that has been built. In- 
formation now available, indicates that the manufacturers are 
experimenting with larger units. but the difficulties thus far 
encountered are such as to preclude the possibility of a unit being 
available anv time in the immediate future. One known fact is 
that thev are confronted with a problem of lubrication, and the 
ultimate success in the development of a hermetically sealed unit 
hinges largely. on the production of a suitable lubricating oil. 
Present day oils are not suitable. 

The committee in its investigations has learned of several 
large capacity (50 tons and over) sealed unit industrial in- 
stallations that have given practically trouble-free service. These, 
however, are reciprocating type compressors. This assignment 
will be actively followed up as the development of suitable 
units for railroad service is going to add greatly to the de- 
pendability of the air conditioning equipment. 

The report is signed by S. G. Peterson (Chairman), superin- 
tendent car department, Seaboard Air Line; G. E. Hauss, elec- 
trical supervisor, Baltimore & Ohio; A. E. Voigt, car lighting 
afid air conditioning engineer, Atchison, Topeka & Santa Fe; 
J. L. McMullen, electrical inspector, New York Central; W. A. 
Woodworth, general inspector air conditioning and car lighting, 
Southern Pacific; W. J. Madden, electrical foreman, Pennsyl- 
vania; J. L. Christen, yard department, The Pullman Company; 
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L. E. Benoit, electrical engineer, New York, New Haven & 
Hartford; D. C. Houston, assistant electrical engineer, St. 
Louis-San Francisco. 

Discussion 

The report was presented by S. G. Peterson, who was superin- 
tendent car department, Seaboard Air Line, when the report 
was prepared and who is now service representative, Pullman 
Standard Car Manufacturing. Company. L. J. Verbarg, air con- 
ditioning engineer, Missouri Pacific, reported that his railroad 
had had difficulty in satisfying the inspectors of the National 
Health Service. Mr. Peterson replied that his committee had 
not consulted the commission during the preparation of the re- 
port. L. C. Bowes, electrical engineer, Chicago, Rock Island & 
Pacific, said his railroad has recently placed in service a car 
built by Pullman in which a blower of 800 cu. ft. per min. ca- 
pacity is used to ventilate the kitchen. He added that air con- 
ditioning a kitchen would be a difficult task. Mr. Verbarg said 
the health inspectors are requiring the closing of most openings 
in kitchens. R. E. Gallagher, electrical engineer, Louisville & 
Nashville, reported that the L. & N. employs a large exhaust 
fan over the range in dining car kitchens that air is taken in 
through filters, with some coming from the dining room and 
that sterilamps are used. Mr. Verbarg said the National Health 
service is inclined to permit no air to enter the kitchen which 
js not filtered. A. E. Voigt, car lighting and air conditioning 
engineer, Atchison, Topeka & Santa Fé; said that on Santa Fe 
diners, air is brought in over tempering coils during writer 
operation and that best results are obtained by directing incom- 
ing air to the floor and taking it out at the ceiling. Exhaust 
fans he said are not good, since they accumulate grease and 
constitute a fire hazard. The Santa Fe.method, he said, causes 
a slight positive pressure and added that he has not heard of 
any protest on the part of the National Health Service. R. W. 
Tonning, Jr., electrical engineer, Atlantic Coast Line, concurred 
that a pressurized kitchen with an air curtain between the kitchen 
and pantry is preferable to a power-exhausted kitchen. 

Mr. Peterson asked for information on water-spray type filters. 
Mr. Voigt replied that lack of mud in the-system resulting from 
dirt removed from the air had been quite puzzling, but added 
that a considerable accumulation had been found in the water 
tank. He said that washing the air does not eliminate all odors, 
but that the air is evidently freshened. Evaporation in the spray, 
he said, reduces the air temperature in the car 2 or 3 degrees 
when trains are moving through dry climates. The objection 
to using sprays, he added, is that power is required to operate 
the pump. M. A. Pinney, assistant electrical engineer, Penn- 
sylvania, asked if the cars operate where the relative humidity 
may be as much as 75 to 90 per cent. Mr. Voigt replied that 
they do and that when this occurs, the humidity control cuts 
out the water spray. He also said that the humidity control 
causes little trouble but does require watching. 

J. E. Gardner, electrical engineer, Chicago, Burlington & 
Quincy, said his road has a few cars with Electro Air Mat filters 
made by the American Filter Company and that all new cars 
on order will have them. The filters, he said, are changed in 
much the same way as other throw-away filters. Mr. Voigt 
said these filters can go two or three months without renewal. 
Mr. Peterson said that to his knowledge they had been doing 
a satisfactory job. 

Mr. Peterson said the refrigerators in service make no pro- 
vision for fish or for defrosting. R. H. Russel, efficiency engi- 
neer, Great Northern, replied that the best procedure for fish 
is to receive them packed in ice and to put them with the ice into 
the refrigerator to retard the rate of melting. W. J. Madden, 
electrical foreman, Pennsylvania, said that mechanical refrig- 
erators on P. R. R. diners have been highly satisfactory. 
















































when a refrigerator is equipped to make ice, it should be de- 
frosted two or three times a week since the coils operate at a 
temperature of about 5 deg. F. Any dual-purpose refrigerator, 
said, must have means for defrosting. 

question of maintaining refrigeration on diners in yards 
Was raised by J. A. Bucy, supervisor, car lighting, Baltimore 
& Ohio. Mr. Peterson said that cars are usually kept on standby 
Power, but wanted to know how long a closed box would remain 
at an adequately low temperature without power. Mr. Smith 
teplied that with the outside.temperature at about 90 deg., food 
Will not spoil in less than 18 to 20 hours. Refrigerating load, 
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C. P. Smith, Frigidaire Division, General Motors, stated that . 










he added, is about 2-kw. Mr. Smith then suggested that the 
committee should follow work being done by the Army and 
Navy in which they are attempting standardization which will 
even make pistons and rods of compressors interchangeable. 
W. S. H. Hamilton, equipment electrical engineer, New York 
Central, replied that any question of standardization must be 
pursued carefully since it may obstruct progress. Standardization, 
he said, may perhaps properly include such things as pressure 
switches and other auxiliary devices which would simplify the 
making of repairs in service. He added that the Association 
should draw suggestions from the maintainers. With reference 
to Section 7 of the report in which the statement appears that 
the largest hermetically sealed unit in service is rated 5 hp., Mr. 
Smith said, its success is dependent upon its being a packaged 
unit sealed at the factory and added that it might not work 
as well if the arrangement of equipment required piping on the 
car. Mr. Smith said that lubrication and insulation present 
problems in sealed units unless the unit is water-cooled. The 
internal temperatures, he said, must be kept below 200 deg. or 
the oil will break down, react with the freon and damage the 
insulation. Water cooling, he said, which works well in other 
applications would require about 300 gal. of water on the car. 
Piping, he added, introduced potential trouble in that it introduces 
the possibility of condensation of moisture in the system. 

Mr. Wall said the air conditiong systems lost capacity in 
service because of accumlations of dirt and suggested that this 
phase of the subject be studied by the committee. Mr. Hamilton 
suggested study of the Radarange, for high-frequency, high-speed 
cooling. 


Radio and Communication 
for Rolling Stock 


The first assignment of the committee on application of radio 
and communication systems to rolling stock was to cooperate 
with Committee 4, “Radio and Allied Communications as Applied 
to Railroad Operations of the Communications Section. Items 
in the report of Committee 4 which are of particular interest to 
the Electrical Section include a proposed duty cycle for a trans- 
mitter as follows: 

Service CoNnDITIONS ‘ 

Duty: Transmitter-Intermittent (Cycle of 5 minutes on and 
15 minutes off for a period of 7 hours, and 10 seconds on and 
20 seconds off for one hour )—Receiver—Continuous. 

NorMAL OPERATING CoNDITIONS 

Line Voltage: 117 volts r.m.s., 60 cycles, single phase. 

The Electrical Section report also includes a reprint from the 
report of Committee 4 which lists specifications for housing and 
mounting of communication equipment on cabooses and locomo- 
tives. 


Communication Train Line ! 


The committee has done a piece of work of primary importance 
in its preparation of specifications for electric train lines for 
communication and entertainment. These are as follows with 
the exception of the drawing of a plug: 

Receptacles: The receptacles on ends of cars shall be as 
shown in Fig. 1. 

The location of the receptable on the ends of cars shall be as 
shown in Fig. 3, of the Report on Car Electrical Equipment. 

The. receptacle shall be furnished with a weatherproof cover, 


hinged at the top on non-corrosive pin or screw and with a 


stainless steel spring. 

The cover shall have a projection which is to engage shoulder 
of plug, indicated in Fig. 1, and shall exert not ess than 10 Ib. 
axial retaining pressure on plug. 

Contact assembly of receptacle shall be so constructed that it 
can be rotated 180 deg. for alternate (no. 2) receptacle. Back 
of contact assembly with leads shall be moistureproof. When 
specified by the purchaser, receptacle will be furnished with color 
coded leads or cable of length and construction as specified. 
Contacts shall be floating (not rigidly held in insulation). Con- 
tacts shall be of bronze material and solid. Insulation resistance 
between any pair of contacts and between any contact and the 
housing shall be not less than one megohm under normal railroad 
operating conditions. 
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The capacity between any pair of contacts and between any 
contact and the housing of an assembled plug and receptacle shall 
be not greater than fifteen micro-micro farads. The insertion 
and extraction force of a single male and female contact assem- 
bly shall be not less than two, nor more than four pounds, after 
ten insertions of a non-selective assembly. 

Plugs: Contact assembly, if removable from plug housing, 
shall be so constructed that it can be rotated 180 deg. for alternate 
(No. 2) plug. Cable assembly with plug shall be waterproof 
and so designed as not to transmit any pulling strain to contacts. 
Contacts shall be female and split and shall be of bronze material. 
Insulation resistance between any pair of contacts and between 
any contact and the housing (if of a conducting material) shall 
be not less than one megohm. 

The capacity between any pair of contacts and between any 
contact and the housing of an assembled plug and receptacle 
shall be not greater than fifteen micro-micro farads. The inser- 
tion and extraction force of a single male and female contact 
assembly shall be not less than two nor more than four pounds, 


water. The test shall be made at 500 volts, direct current, and 
after 24 hours submersion at 60 deg. F. 

The color coding in Table 1 conforms to R.M.A. standard 
for wire numbers 2, 3 and 4, and channel numbers 1 to § 
inclusive. 

Jumper Cable: All conductors and shield wires shall be of 
soft annealed, tinned copper wire per latest A.S.A. specification, 

Separator shall be used between conductor and insulation unless 
free stripping compound is used. 

All fabric braids to conform to latest A.S.A. specification and 
to be saturated with weatherproof and flame resisting compound, 

All conductors shall be individually insulated with a water. 
proof material meeting insulation requirements of latest A.S.A. 
specification for class “AO”, 600-volt service. 

The effective capacity between the two conductors of a twisted 
pair shielded cable, with shield grounded; shall not exceed 3 
micro-micro farads per foot. 

The jumper cable shall be a spiral concentric lay assembly of 
seven shielded pair cables suitably jute filled or equivalent, and 
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after ten insertions of a non-selective assembly. Plugs shall 
release from locked-in position in receptacle, when force is applied 
to cable, without damage to cable, plug or receptacle. 

Car wiring: All conductors and shield wires shall be of soft 
annealed, tinned copper wire per latest A.S.A. specification. 

Separator shall be used between conductor and insulation unless 
free stripping compound is used. 

All fabric braids to conform to latest A.S.A. specifications and 
to be saturated with weatherproof and flame resisting compound. 

The stranding of conductors shall be not less than given below: 


Wire Size Min. Strands 
No. 18 A.W.G. 16 
No. 16 A.W.G. 26 
No. 14 A.W.G. 19 
No. 12 A.W.G. 19 


‘All conductors shall be individually insulated with a water- 
proof material meeting insulation requirements of latest A.S.A. 
specification for class “AO”, 600-volt service. 

The effective capacity between the two conductors of a twisted 
pair shielded cable, with shield grounded, shall not exceed 30 
micro-micro farads per foot. 

The terminal designation, wire size and color code for wires 
in cars shall be as shown on Table 1. 

Wire numbers 5 and 6, 7 and 8, 9 and 10, 11 and 12, and 13 
and 14, respectively, shall be a twisted pair with a 60 per cent 
woven wire shield. Shield wire size shall be not smaller than 
No. 34 A.W.G. Outside shielding shall be jacketed with a water- 
proof and abrasion resistant material providing an insulation 
resistance greater than one megohm per 100 ft. between shield and 
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covered with an outer jacket of a water proof and oil, fire and 
abrasion resistant material. Outer jacket shall be not less than 
Ye in. thick and must be free stripping. The jumper cable shall 
bend around a mandrel ten times its outer diameter. The outer 
diameter will approximate 114 in. times its outer diameter. 





Table 1 
Ter- Minimum 


Circuit in No. 1 minal Wire Size Color Circuit in No.? 
Receptacle No. (A.W.G.) Code Receptacle 
Shield Common DS eae te ae g Shield Common 
Control Negative 2 No. 12 Red Battery Paositivé 
Control 3 No. 12 Battery Negativé 

Control 4 No. 16 Yellow Control 

No. 1 Channel 5 No, 18 Brown Control 
Entertainment 6 No. 18 Black Control 

No, 2 Channel 7 No. 18 ed oice Channel 
Entertainment 8 No. 18 Black Telephone 
No. 3 Channel 9 - No. 18 Orange Spare Chan 
Entertainment 10 No. 18 Black Entertainment 
No, 4 C 11 No. 18 Yellow Spare 

P. A. Input 12 No, 18 Black Spare 

No. 5 C 13 No. 18 Green Spare 

P. A. Output 14 No. 18 Black Spare 





Each shielded pair cable shall be made up of a twisted pair a 
No. 16 A.W.G. conductors with a 60 per cent woven wire shi 
over the twisted pair. The conductors shall have not less than ® 
strands per conductor. The shield wire size shall be not small 
than No. 34 A.W.G. The shield shall be covered with an ab 
sion resistant material of not less than 0.0125 in. thickness 
insulate adjacent shields electrically and mechanically. 
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The terminal designation and color code for conductors in 
jumper cable shall be as shown in Table 2. 

The color coding in Table 2 conforms to the color coding in 
Table I. 

The assembled jumper cable with plugs shall be 69 in. overall. 





















Table 2 





Color Code of Conductors 
in Twisted Pair, 
Shielded Cables 





Conductor Connects Shield Connects 


to Terminal No. 



























Caboose Power Supply 


A questionnaire asking for data on train communication was 
sent to a number of railroads having permanent installations. It 
disclosed the facts that a large majority of caboose power systems 
employ axle generators, that a few use engine generators, and 
that there are very few straight storage battery systems. In 
response to questions asked of engine builders, it was learned 
that at present their policy seems to be to use stock equipment 
rather than develop something specifically to meet operating con- 
ditions. This, the report states, will probably change as demand 
increases. 

Very general specifications for the installation of train com- 
munication equipment are included in the report. Probably the 
most significant of these is No. 9, which reads, “The use of 
gasoline or propane engine-driven generators should be completely 
avoided as a source of power inside buildings or rolling equip- 
ment.” 

























Specifications for Entertainment Receivers 





Quite complete specifications for radio receiving sets used for 
entertainment on passenger cars are included in the report. They 
disclose the fact that the average stock receiver is not rugged 
enough to stand the continued shock and vibration encountered 
in train service. They also state that in railroad service the a.c. 
receiver may be used, but that it has disadvantages, compared 
with a dc. receiver, in that it requires conversion equipment 
which is only about 50 per cent efficient,—that the large power 
demand requires that power be taken from the unregulated sup- 
ply,—that extra filtering is required and that since high receiver 
voltages were used, the life of resistors and capacitors was rela- 
tively short. This latter objection applies also to high-voltage 
type d.c. receivers. Because of these facts, it is recommended 
that the “low-voltage type d.c. receiver” be given first considera- 
tion in the selection of equipment. 

Two types of antennas are suggested. One of these is a closed 
loop made of neon sign cable with 15,000-volt insulation, and 
the other is a “T” type antenna consisting of a %4-in. copper rod, 
of specified length, covered with a one-inch diameter extruded 
plastic sheath having a nominal 100,000-volt insulation value. 

The recommended method of eliminating interference from 
generators, motors and fluorescent lights consists broadly of the 
use of condensers and filters, the values for different applications 
being given in the report. 

It is strongly recommended that maintenance of equipment be 
concentrated at one point if possible and it is suggested that the 
central repair shop should be equipped with instruments as 
follows : 

A good signal generator 

An Oscilloscope, either 3 or 5 inch 

A vacuum-tube voltmeter 

A signal tracer, several good models of which are obtainable 

ohmeter 

A condenser analyser 

A high resistance a.c./d.c. voltmeter with a decibel scale 

A test speaker having a universal voice coil transformer to 
match any tube output or line impedance and a variable choke 
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R. E. 8S. M. A. Eleets Officers 


A business meeting of the Railway Electric Supply 
Manufacturers Association was held on Wednesday 
morning, October 1, 1947, in the Grand Ballroom of the 
Hotel Sherman, Chicago. The following slate of officers 
was elected: 


President: L. A. Spangler, Westinghouse Electric Cor- 
poration, Chicago. 


Senior Vice President: G. B. Miller, Loeffelholz Com- 
pay, Milwaukee, Wisc. - 


Junior Vice President: B. G. Durham, Albert & J. M. 
Anderson Manufacturing Company, Boston, Mass. 


Director (for three years): W. M. Adrian, Luminator, 
Inc., Chicago; W. A. Ross, Pyle-National Company, Chi- 
cago; A. E. Swedenborg, Benjamin Electric Manufactur- 
ing Company, Des Plaines, IIl. 





coil to take the place of a dynamic speaker field coil in a set 
thus equipped. 

For transporting equipment to and from the central repair shop, 
it is recommended that special shipping boxes be provided for 
receivers, speakers and rotaries to prevent breakage in transit. 

Concerning inspection, the report states that each car should 
be inspected on arrival at terminal for defective equipment. A 
report card filled out by the attendant on the car should show 
any trouble encountered en route. Radio should be played and 
any poor quality rectified, if possible to do so by changing a 
defective filter condenser on car equipment or tube in receiver. 
If necessary, defective receiver is to be removed and replaced. 
If report card shows noise when car is moving, the generator 
filter condensers should be checked and replaced if necessary. 
Check receiver with all blowers and fans running, and, if noisy, 
cut off fans one at a time until the offender is located, when it can 
be filtered or its commutator or other defective parts repaired. 

The report is signed by R. I. Fort (Chairman), assistant re- 
search engineer, Illinois Central; J. A. Bucy, supervisor car 
lighting, Baltimore & Ohio; F. E. Gould, equipment inspector, 
New York Central; W. S. H. Hamilton, equipment electrical 
engineer, New York Central; R. A. Harrington, engineer train 
lighting, Chicago, Milwaukee, St. Paul & Pacific; W. S. Heath, 
assistant electrical foreman, Atchison, Topeka & Santa Fe; N. 
A. Passur, assistant engineer car construction, Southern Pacific; 
L. J. Verbarg, air conditioning engineer, Missouri Pacific. 


Discussion 


The report was presented by R. I. Fort, assistant research 
engineer, Illinois Central, W. S. H. Hamilton, equipment elec- 
trical engineer, New York Central, proposed a special vote of 
thanks to the committee for the work it has done, saying it is 
an outstanding achievement. Mr. Fort added that the committée 
required and received the full cooperation of all the manufac- 
turers involved. These he said were the American Phenolic Com- 
pany, The Pyle-National Company, the Albert & J. M. Anderson 
Manufacturing Company, the General Cable Corporation, the 
Cannon Electrical Development Company, the American Car and 
Foundry Company, and the Pullman Standard Car Manufactur- 
ing Company. 

In connection with the question of power supply for train com- © 
munication, R. C. Lewis, chief engineer and manager railroad 
division, Spicer Manufacturing Company said, his company has 
been working on a 3-kw. for baggage cars, mail cars, cabooses, 
etc., (these are described in the September 1947 issue of Railway 
Mechanical Engineer). There are several of these drives in 
operation, he said, some of them having acccumulated as much 
as 50,000 miles of operation. He said they have developed some 
minor troubles, but expect that they will soon be disposed of. 

, Mr. Hamilton said the committee should not lose sight of the 
possibilities of a 12-volt caboose power system, until more is 
known about the overall problem. 
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"Fue steam locomotive air-handling system is one which 
operates without controls or dampers of any kind. The 
exhaust nozzle, which is the only means available for 
providing combustion air, is a fixed device, and, like simi- 
lar devices, its ability to do work efficiently is decreased 
as its load is increased. This characteristic of the ex- 
haust nozzle imposes certain limitations on the locomo- 
tive as a power plant. 

While the air-flow characteristics for all locomotives 
are not identical, they are similar in that at some point 
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Fig. 1—Relation of weight of air supplied to air required for combustion 


on the load curve the draft system becomes incapable of 
supplying enough air to burn the coal necessary for fur- 
ther increases in power output. In the curve shown in 
Fig. I the air supplied in relation to the air required is 
quite satisfactory below a drawbar horsepower output of 
2,000. Above the 2,000 db. hp. point the curve changes 
so that at 3,000 hp. the correct amount of air with re- 
spect to the coal fired is no longer being supplied. As 
the air supply falls off the combustible loss increases and 
finally a point is reached where the combustion process 
does not produce any “net” evaporation. This means 
that some point is reached, which is less than potential 
capacity, where no increase in cylinder horsepower can 
be obtained because of combustion limitations. 

In a locomotive firebox, as in all combustion furnaces, 
heat is released by the chemical union, at high tempera- 
ture, of carbon and hydrocarbon from the fuel with 
0 from the air. To make conditions favorable for 
combustion it is the practice to supply “excess air” or a 
total air quantity somewhat in excess of the theoretical 
amount required for combustion. In the locomotive this 
percentage of excess air above the theoretical require- 


° f a paper t the fortieth ual of 
the ‘Smube Prevention Ausocation of Ameriea, Ine on" Juy 9, 1947, at 
t Research , The Standard Stoker Company, Erie, Pa. 


— . » 
2 Lawford H. , director of The Locomotive Institute, New 
ile satitied ater’, page 564, Railway Me- 


York. See article 
chanical Engineer, December, 1944. 





Combustion Air for Fireboxes’ 


. operates in the locomotive combustion process so that a 















By Fred D. Mosher? y 


A discussion of the use of an of 
Undergrate Air Distributor as : 
a means of improving combus- 
tion efficiency in locomotives 





ments falls off very rapidly as the drawbar horsepower 
is increased. Fig. 2 shows a typical excess air curve 
versus drawbar horsepower for a conventional locomo- 
tive. 

There is some misunderstanding with respect to the 
term “excess air” in discussing combustion in the loco- 
motive firebox. The term is not one to be applied gen 
erally. When air is supplied to the grates in excess of 
that required for combustion it is quite properly con 
sidered as excess air. When, however, gas‘ analyse 
show that combustion is incomplete while oxygen-carry- 
ing air is present the unused air passing out the stack 
cannot be excess in the strict sense of the term, and, a 
Fry’ has indicated the name for this air ought to bk 
“unburned air.” 

Unfortunately, a kind of law of diminishing returns 
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the higher rates the unburned fuel loss increases rapidly. 
This means that supplying additional air beyond a cer- 
tain rate of combustion does not necessarily improve per 
formance. But in seeking a means of improving con: 
bustion efficiency the air supply problem and the utiliz- 
tion of the available air have a number of attractive 
possibilities. The locomotive firebox combustion proces 
is well understood as are the limitations. But method 
of improving conditions with respect to air supply an 
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Fig. 2—Excess air versus drawbar horsepower 
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control have not been given as much attention as they 
yarrant. The possibilities for dividends are very great. 

Those who operate coal-fired locomotives, as well as 
those who supervise road operations of locomotives, are 
well aware of the high burning rates that take place in 
the rear portion of the firebox when locomotives are 
under load. The air flow to the grates follows the path 
of least resistance and the greatest volume of air passes 
through the grates in the region under the arch. It is 
here that the high velocities, conducive to cinder carry- 
over, develop. More coal is burned on this rear portion 
of the grate as a consequence of the high demand for fuel 
that results and the ease with which coal can actually be 
furnished to this portion of the grate. 

In recent years studies of the air flow pattern into the 
ashpans of moving locomotives have been made and it 
has been found that the favorable conditions for con- 
centrated air flow to the back portion of the grates is 
further aggravated by the motion of the locomotive. At 
the higher speeds the air flow is concentrated at the back 
vw eo of the ashpan due to the piling up effect caused 
urvel by the backward flow of air past the ashpan air open- 
omofg ing. Assuming the path of the air into the ashpan is 
at right angles to the path of air in the backward flow 
past the ashpan air opening, the resultant air flow 
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loco. through the ashpan air opening is of some magnitude 
gen-fm Steater than the normal flow and at some angle giving 
ss off it direction to the back portion of the grates. 


In tests conducted on several railroads, it was found 
that a system of baffles, properly designed, installed in 
the ash pan air openings would break up the air-flow 
pattern referred to and redirect the air in such a manner 
that all portions of the underside of the grate would be 
adequately supplied with air. The system of baffles, 
called the Undergrate Air Distributor? has been applied 
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Fig. 3—Air-flow pattern in ashpan 





to a large number of locomotives and its use is being 
currently extended. 

Fig. 3 shows an average air-flow pattern in the loco- 
motive ashpan as checked by Pitot tubes with and 
without the ashpan air distributor. These readings are 
of velocity only and do not reflect the quantity of air 
being supplied to the firebox. However, actual dy- 
hamometer car tests show a reduction of cinder loss_of 
from 7 to 15 per cent with the.air distributor. Labora- 
tory tests with a model firebox confirm the effect of 
fles on air flow to the firebox. 

The Standard Stoker , 350 Madison A: New York, is the 
clusive y: e son “ven ew . is 
csi Space oe ay Neate tS we 
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In the actual design of the air distributor, factors to be 
considered are grate area, furnace volume, gas areas, 
and the air opening into the ashpan. In order to design 
the distributor correctly each class of locomotive must be 
studied separately because of variations in conditions 
with respect to ashpan, arrangement, etc. 

By redistributing the air to the ashpan, or more cor- 
rectly, by correcting the maldistribution with the baffle 
system the available furnace volume under the arch is 
made more effective since more burning is done under 





Fig. 4—Undergrate Air Distributor applied to a 4-8-2 locomotive 


the arch and there is a reduction of the burning rate on 
the back portion of the grates; coal delivered to the for- 
ward portion of the grates receives more combustion air, 
and the net result is, as tests have shown, a reduction in 
the unburned carbon loss and consequently improvement 
in the combustion efficiency. 

Fig. 4 shows an application of the Undergrate Air 
Distributor to a 4-8-2 locomotive. The baffles are dis- 
posed in a sloping trough so that each baffle is raised 
into the air stream somewhat higher than the one im- 
mediately preceding it. The best applications are made 
where there is a minimum of interference from piping 
along the sides of the ashpan and immediately above it. 

At the lower speeds (by test about 12 miles per hour) 
the Undergrate Air Distributor has no appreciable effect 
on air distribution to the ashpan; it is essentially a de- 
vice for performance improvement in moderate to high 
speed operation. There are no advantages in using it in 
yard service, for example. While it is a secondary con- 
sideration, it has been found with some locomotives 
that the application of the distributor has permitted the 
use of a larger exhaust nozzle. 

The question has been raised as to whether a dis- 
tributor could be designed to give optimum performance 
at some optimum speed of the locomotive. Experience 
so far has not provided sufficient information for the 
basis of such a design. 

In use on extended runs in passenger-train operation, 
the Undergrate Air Distributor has allowed longer runs 
between fire cleanings with high ash coal. While no 
fuel bed temperature readings were taken during these 
runs, it was found that clinkering was minimized, appar- 

(Continued on page 645) 
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We have been progressing at such a rapid rate, from an eco- 
nomic standpoint, and there has been so much turmoil because 
of the disrupting influence of two World Wars that we seem 
to have lost our perspectives and must make an earnest effort 


to get back to fundamentals. The difficulty is that the results 
of scientific and engineering advances, together with the mass 
production era, all concentrated within a comparatively short 
period of time, have so complicated our existence and relation- 
ships that it is not an easy or simple task to recognize these 
fundamentals. 

A century ago life in this country was comparatively simple 
and our people, with plenty of elbow room and unexplored 
frontiers, managed to get along together fairly well. Today, 
the growth of industry on a mass production basis, with vastly 





Roy V. Wright 


improved communication and distribution methods, has tended 
to concentrate our populations in metropolitan and industrial 
centers. Moreover, because of the application of science, ma- 
chinery and business methods to farm production, a compara- 
tively small part of our population is now required-to supply 
all the food that we need. The net result is that as individuals 
we have become high degree specialists in our tasks and have 
thus lost much of our economic independence; we are truly 
interdependent. 


Long Step From the Primitive 


Unfortunately, our advances in science, engineering and busi- 
ness administration have not been paralleled by those in the 
social sciences. It is much less than two centuries since Watt 
perfected his steam engine in 1776, and thus started an era in 
which the efforts of the individual have been supplemented more 
and more and greatly multiplied by mechanical power. Human 
beings, on the other hand, have been living with each other 
for many centuries, yet today have only an inadequate con- 
ception of how to co-operate constructively in taking advantage 
of our material and economic advancement. 

Until the development of the steam engine man did his 
work manually, with only a few comparatively simple tools. 
He did know how to utilize wind and water power to a slight 
degree and his efforts were also supplemented by animal power. 
Today each worker, on the average, has at his command many 
horsepower, and behind him is a large investment in plant and 
machinery. 

As Americans we take great pride in these achievements and 
the resulting high standards of living, with opportunities for 
leisure, self-improvement and recreation. On the other hand, 
because of our ignorance about how to work together as human 
beings, we are bungling things badly, and losing many of the 
advantages that we should gain from technological advances. 

* An presented before the meeting of the Locomotive Maintenance 


address 
Officers’ Association held at Ch 
t Editor, Reilrey eee eee 16 and 17, 1947. 
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Man Power Vs. Machine Power’ 









By Roy V. Wright} st 


The best of tools are useful only sl 
when in the hands of workers pli 
in full sympathy with the aims ha 
of their employers—Man the 
vital factor, not the machine mi 


Indeed, we may not be able to retain all of those we now 
enjoy. We have been so absorbed in material advancement 
that we have lost sight of certain vital factors which control th 
the maintenance of the prosperity and well-being of our nation. ‘ 


Machinery Is Controlled By Men ing 


After all, these great industrial and transportation facilities gai 
with their machinery and equipment are operated and controlled 1 
by human beings. Unless the workers have a sympathetic appre- I gq, 
ciation of the problems of their employers, unless they feel that J ;, 
they have a common interest with the employer and are an JM cy, 
important and essential part of the organization, they can to 2% Th; 
greater or less degree destroy the value of this machine power rep 
to the community and to themselves. This suggests that the I tp 
management has a large responsibity to educate employees to par 
the conditions with which its particular business is confronted, 3 are 
what the actual facts are as to its operations, and how they & see} 
may best co-operate to their mutual advantage. It must b I geo 
recognized, also, that a large proportion of the workers have fi ade 
only limited educations and the facts must be so expressed U 
that they can easily grasp them. Learned discussions and intri- I cha 
cate explanations are of little use in such instances. the 

Fortunately, many leaders, in widely varying fields of et the 
deavor, have become aware of the grave dangers which best Bi nize 
us in this era of human relationships. Interestingly enough 9 the 
approaching the problem from quite different angles, they seem H tacl 
to tend to certain common conclusions. Let us examine som Hi the 


of these approaches. 2. 
> . ed 
What Eisenhower Thinks idly 


As a military leader and administrator General Dwight D. jj sub; 
Eisenhower is certainly tops. Listen to his challenge to us i #0n | 
the closing sentences of his address to the American Legion 9 Set 
Convention in New York, on August 30. Bay 

“The thought I leave with you is this: The American sy Mand 
tem rests upon the rights and dignity of the individual. Th , 
success of that system depends upon the assumption by each d 
personal, individual responsibility for the safety and welfare @ 
the whole. (The italics are ours.) 

“No government official, no soldier, be he brass hat or pit, 
no other pgrson can assume your responsibilities—else demo 
racy will cease to exist. They are yours, to meet or neglect! 
In the one direction lies first our immediate and future safety 
Beyond that are all our aspirations, our hopes for ourselvé 
and our children. In the other direction lies the destruction @ 
all we hold dear.” 


Infinite Value of Individual 


Again, our spiritual leaders have long stressed the brother 
hood of man and the so-called Golden Rule. Christianity a 
our American representative form of government have ml 
in common. President Harold W. Dodds, of Princeton Ut 
versity, has expressed it in this way: “The democratic 1 
is the Christian ideal, because it alone accepts Christ’s 
on the infinite value of the individual. (The italics are 08% 
His message envisioned freedom in religious terms long 
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democracy took a political form, or sciencé and technology 
appeared to help set men free.” 

This appreciation of the importance of the individual was 
written into the Constitution by our forefathers, and today, 
although we have not done as good a job in applying the 
principle as we should have, it distinguishes our nation from 
most others, and is responsible for its greater strength and 
stability. 









Human Relations in Industry 


With this conception of the significance of and place of the 
individual in our American system, let us consider its im- 
plications in human relations in industry and transportation. 
For many years a Conference on Human Relations in Industry 
has been held at Silver Bay, on Lake George in New York. 
A large group of men from industry have earnestly sought to 
find solutions to those problems which have caused unrest and 
misunderstanding in labor-management relations. The committee 
charged with the responsibility for building the programs has 
been composed of men occupying important positions in in- 
dustry and ultimately in touch with its human relations phases. 

Because of the constructive manner in which these con- 



















































oo ferences have been conducted, they have had a wide influence 
trol fo improvement in relations within industry. It is signficant, 
; a therefore, that after months of study and discussion, the com- 
mittee decided that the most appropriate theme for 1947 meet- 
ing would be, “Better Relations Through Better Understanding.” 
“a I should like to comment briefly on three impressions I 
ities HP gained that may be helpful in our discussion here. 
led 1. It is essential that supervisors be taken into the full con- 
pre-B fidence of management. The supervisors and foremen come 
that Hin direct contact with the workers. They should be fully and 
1M currently informed as to the company’s policies and plans. 
to 2M This will equip them to dissipate inaccurate and erroneous 
wel BE reports and rumors, which, if allowed to stand, may do much 
the HB to distract the attention and loyalty of the workers. This is 
$ 0 particularly true of the railroads, which as public utilities, 
ated, I are particularly vulnerable to the whims of politicians and self- 
they #B seekers. Then, too, the railroad forces are widely scattered 
t be geographically, which makes the distribution of accurate and 
have MM adequate information even more essential. 
ssed Unfortunately, because of the lack of proper contacts and 
ntr channels, many foremen and supervisors feel more or less on 
the outside, and therefore cannot exert a proper influence on 
ei the workers. These facts are becoming more widely recog- 
beset HE nized, but only a few leaders have made real progress in solving 
ugh, Mi the problem. It is of first importance, however, and must be 
seem! HH tackled with real vision and determination. Pioneers have blazed 
somt EE the trail. 

2. Equally important is the responsibility of management to 
educate the workers. Management simply cannot afford to sit 
idly by while the workers and the public are being continually 

t D. subjected to propaganda, some of it malicious, that is based 
s in MON inaccurate information, which should be challenged and off- 
gion Mm Set by the real facts. In discussing this question at the Silver 
Bay Conference, Maurice R. Franks, national business agent 
sy and editor of the Railroad Yardmaster, made this statement: 
Th ‘Without subterfuge, workers should be made acquainted with 
‘hd the trials and tribulations of the business, with the nature of 
re d@m™tisk and the nature of both penalty and reward. The worker, 








by natural law, shares the risk; the reward should be theirs 




















pic, without the asking so that penalties may be shared without 
mo MB COmplaint. Thus treated, the American workingman, being of 
ect! ir and honorable mind, will take the bitter with the sweet. 
sicty. MB He can and wifl do this, however, only when the way of 
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Co-operation is a two-way street, in whose traffic he may right- 
lly be called on to exercise his full responsibility.” 
3. There is much misunderstanding about the relationship 
“cry wages, prices and profits. Technical discussions by 
economists are confusing and hard, or impossible, to 
understand by the average layman. There are, however, cer- 
this ppc principles which we should all comprehend, and 
ate ——- _true of men in supervisory positions, who 
and hel Poss Position to discuss these matters with the workers 
ships Thes to get a proper appreciation of the inter-relation- 
on : € are two books that I would like to recommend. 
€ of these is “How We Live”,1 by Fred G. Clark and 


Richard Stanton Rimanoczy. For a number of years these two 
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men conducted a radio quiz debate designated, “Wake Up 
America!”, in which they brought together liberals and con- 
servatives “to dissect and analyze the roots of America’s eco- 
nomic controversies”. With this background, and recognizing 
the fact that any discussion to be helpful to most of us would 
have to be presented in simple terms, they prepared this eco- 
nomic discussion with its simple understandable illustrations, 
and containing less than 5,500 words—words so simple and 
understandable you will not have to refer to a dictionary. It 
has had a wide distribution, at least one large railroad supplying 
a copy of it to each of its officers and supervisors. 

Another book is “Economics in One Lesson”?, by Henry 
Hazlitt, the well-known economist on the editorial staff of the 
New York Times. He selected certain economic fallacies which, 
as he points out, are at least so prevalent that they have 
almost become a new orthodoxy, and then carefully analyzes 
them. In this way the sound, basic principles of economics 
are bared and thrown into distinct relief. 


From the Engineer’s Viewpoint 


We have approached this human relations problem from the 
viewpoint of a great military genius; from that of a leading 
educator, who in his early career specialized in economics and 
political economy; and from a conference-of men from in- 
dustry, specially interested and versed in human relations in 
that area. One could go on indefinitely, but it may be well, 
also, to consider the problem from the engineer’s viewpoint. 

John A. Patton’, a management engineer, in a paper before 
the American Society of Mechanical Engineers*, said that, 
“Management—like it or not—still must carry the main burden 
of creating and maintaining good labor relations.” 

In the course of his presentation he made this further com- 
ment: “The worker today is still suspicious of the ability of 
the technological advance to provide more jobs. Workers are 
poorly informed on such things as where jobs come from, the 
ratio of profits to wages, or the issues involved in full em- 
ployment, annual wages, etc. We might ask ourselves, why 
such conditions of misinformation and ignorance persist, when 
so much depends upon public understanding of the economic facts 
of life. The gravity of the situation becomes more obvious 
when we realize that a well-informed employee has the best 
chance of being a satisfied employee. He wants to belong. 
Knowledge of what is going on makes him feel a part of the 
operation. His sense of security is increased almost in direct 
proportion to the amount of information he receives regarding 
the circumstances which bear about him and his particular 
position with the company.” 

After telling what a number of different companies had done 
to solve the .problem, Mr. Patton summed up the common 
denominator of ‘their programs as follows: 

“1. Top management has recognized the importance of the 
individual and above all has convinced him of it. 

“2. The programs allow the employee to be heard, as well 
as management. 

“3. Instead of making it a one-man job, they have made it 
the responsibility of every executive, supervisor, and foreman. 

“4. Each program has been a continual job, utilizing every 
available means to get it across, including meetings, pictures, 
magazines, and newspapers. 

Stating it in another way, the secret of a successful employee 
relationship is a sincere desire to do a job, backed up by 
concentrated effort of every management man.” 


Summing Up 

I would not for a moment deprecate the marvelous techno- 
logical advances that have been made, or the splendid machine 
tools and equipment that have been devised for railroad shop 
use. The best use of these tools, however, can only be made 
when the workers are in full sympathy with their employers and 
co-operate on the most intelligent. basis. Otherwise their use- 
fulness may be minimized or entirely lost through indifference 
and misuse. Man is the vital factor—not the machine—and we 
must focus our attention and energies on helping him to 
develop to his full stature, in accordance with the philosophy 
of our American system, as expressed in our Constitution. 





1 Published by D. Van Nostrand Com Inc., 1944, New York, 
= Published by Harper & Brothers, 1946; Mew York. 
* President, John A. Patton Management Engineers, Inc., Chicago, Ill. 
* Human Behavior in Suvloves Eunplorer Relations, Mechanical Engi- 
neering, September, 1947, page 743. 
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The Cracking of Boilers’ 


The cracking of locomotive boilers in the riveted seams has been A study of the nature of crack- 
a source of expensive trouble to the railroads over a period of 


many years. Cracking was less prevalent in the earlier years when ing at riveted seams and other 

boilers were smaller and maximum pressures were seldom more ° : ° 

than 200 Ib. per sq. in. “Modern riveted steam locomotives con- places = the boiler with some 

structed of either alloy or carbon steels with larger boilers and conclusions as to the means for 

higher operating pressures have been seriously affected by the © ° © 

cracking at riveted seams and other places. dealing with this complex problem 
From reported past experiences it is found that none of the 

steels, either alloy or carbon, have escaped this problem of crack- 


lem of intergranular cracking. However, in the obtaining of an 
understanding of the complete problem, it is necessary that full 
information be gained as to the full nature of all cracking in 
locomotive boilers at riveted seams and other places. The manner 
of presenting this information can best be offered in the examples 
that have been found in the studies of materials removed from 
various locomotives operating in the United States. These studies 
have included both the alloy and plain carbon type and have 
included practically all materials specified. 

These studies have proved that in considering materials for 
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Chairman 


ing. Practically all of the more modern designs of steam locomo- 

tives have been involved in cracking of riveted seams. It is also 

realized that this subject is now, and has been one of research 

investigation. Your committee feels that not until such research 

projects are completed will full information be developed so that a 

complete solution for the cracking at riveted seams and other 

places may be had. f 

As previously reported in the proceedings of the association the 

solution to the problem of intergranular cracking or embrittle- 

ment through the use of proper water conditioning, 4s was outlined Fig. 2—Example of transcrystalline cracking starting in cold worked 

by Dr. W. C. Schroder, of the U. S. Bureau of Mines, appears edge of rivet hole 

to have solved for a number of railroads this particular type of 

cracking. use in locomotive boilers as well as fireboxes, it must be realized 

Your committee recognizes that this has been a most important by the designers and material specifiers that the simultaneous 

and major factor in retarding and eliminating this serious prob- loading or action of mechanical loading, elevated rena: 

a : ‘ 5 thermal stresses resulting from variations in temperatures during 

sane Pedic ermey Oy path cmemg oobi Ag y = i = aster Boiler 2 -tual operations, cool down periods, react upon materials differ 
ently and that in the railroad service the most severe conditions 
which can be imposed is found. Records to date indicate that 
service failures occur in all of the specified materials due 
these operating conditions of variable cyclic and thermal stresses, 
and their effect on changes in properties of the material. No om 
material has been found which will meet all of the requirements 
so as to not be affected by these operating conditions and changé 
of the properties of the materials under the variable cyclic aad 
thermal stresses. 

It has been found that the failures in riveted seams and othet 
places are evidently due to factors complex in nature involving 
such factors as temper brittleness and aging of the material 
fabrication stress and stress raisers, operating stresses and s 
at the temperatures of operation, fatigue failures, intergr 
embrittlement or corrosion, and other inherent properties of tht 
materials, and effects of design. 


Kinds of Failures 


— It is then most important and vital to first properly evaluate am 
study each failure as to the effect these various complex 
Fig. 1—Example of intergranular cracking found in riveted seam contributed to the failure so that some advancement may be maét 
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in the solution. The examples cited in this report will deal with 
both the alloy and carbon steel grades as specified for locomo- 
tive boilers. In such studies the first step is to properly classify 
the type of cracking which has occurred, that is if it is that of 
the intergranular or embrittlement type, or if it is transcrystalline 
in nature. Typical examples as found in studies are given in 
Figs. 1 and 2. 

It should be mentioned that in these investigations identification 
as to the type of cracking is based upon metallographic study of 





Fig. 3—Type of cracking found in lap joint 


the entire length of crack. Where the study under the mefallo- 
graph shows that from 90 to 100 per cent of the entire length of 
the crack is intergranular, the failure is then classed as inter- 
granular embrittlement. 

Where the entir gth of crack is found to be 90 to 100 
per cent transcrystaffine the failure is classed as transcrystalline 
or of a mechanical nature, meaning that possibly either fatigue or 
a blue brittle fracture originated from the .combination of the 
presence of stress raisers and operating stresses. 

Where the study under the metallograph finds that the entire 
length of cracking is of a combination of both intergranular and 
of transcrystalline type the problem is then known to be one 
involving mechanical stresses and stress-raisers which also have 
permitted seepage and concentration of boiler water resulting in 
embrittlement. Studies must then be made to secure proper water 
conditioning and mechanical condition. 


Causes of Cracking 


The complexity of the problem is determining the factors for 

riveted seam cracking and in securing a solution may best be illus- 
trated in this representative study. Figs. 3 and 4 illustrate the 
transcrystalline type of cracking. 
_ The failure of this boiler steel at the riveted seams resulted 
from these interlocking factors: (1) Tool marks left in rivet hole 
from fabrication; (2) Fatigue cracks originated in these tool 
marks; (3) Steel aged blue-brittle in operating temperature 
range, and (4) Localization of service shock and stress ahead 
of low-pressure cylinder developed fatigue crack and subsequent 
blue-brittle fracture. 

The failure originated in the development of fatigue cracks. 





Fig. 4—Close up of cracked area shown in Fig. 3—Cracked-out section 
at A was formed by shear stress in an aged steel 


The fatigue was created by the repeated shocks that the boiler 
Teceives. The fatigued steel was localizd to the under part of 
the lap joint just ahead of the low-pressure cylinders and the 
crack was confined to that region. The fatiguing of the steel 
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with the gradual accumulation of undistributed stress produced 
aging of the steel. This aging steel, operating in the blue-brittle 
range, developed fatigue cracks which were accelerated in their 
development by the presence of the reamer marks. The tempera- 
tures in which the boiler operated made the steel susceptible to 
the effects of the pounding the boiler received in service as in 
the blue brittle temperature range the steel has abnormal brittle- 
ness characteristics and lowered ductility properties. All of these 
effects are additive and when repeatedly combined develop the 
localized failure which was represented in this specimen. 

Failure was caused by the development of localized stresses 
which resulted from the effects of the repeated shocks that the 
boiler received in service. These shocks produced a fatigued and 
aged steel which eventually failed from a shock break after a 
series of fatigue cracks had developed in the rivet holes. The 
reamer marks hastened the formation of the fatigue cracks. 

This study confirms the importance of the necessity for the 
complete elimination of such defects which act as stress raisers and 
initiate the failure in combination with service stresses. Other 
examples of the types of stress raisers found in studies of failed 
locomotive boiler seams are illustrated in Figs. 5 to 8, inclusive. 

The mechanism of tool marks causing fatigue cracks is ex- 
plained on the basis of shear stresses. Assume a piece of steel 
having tool marks is subjected to a tensile stress. This causes 
the piece to elongate in the tensile direction and to contract in all 





Fig. 5—Cracking in countersunk rivet holes as a result of sharp 
corners at edge of holes and of tool marks 


lateral directions. In a tool-marked section the volume between 
marks is free of such movement; however, at the base of the tool 
marks the no-movement volume is adjacent to metal that is trying 
to move. This subjects the larger mass to tension forces at right 
angles to each other. 

Due to these tension forces, the shear stress now formed at 
the root of the tool mark causes deformation to take place 
rapidly. The deformation causes cracks to develop which after 
starting localize at the root of the tool mark. Thus the sharper 
and deeper the tool mark, the sharper the effect. 

From the study of this failed material, the crack originated 
at the sharp edge or rim of the rivet hole. These cracks were 
initiated by the extremely high stresses in the matching row of 
rivet holes. From examination it appears that the curvature was 
greater in the roof sheet than in the wrapper sheet. This exces- 
sive curvature in one sheet of the joint caused incomplete bearing 
across the joint. In an effort to overcome the lack of complete 
contact between the sheets, excessive caulking was resorted to, 
resulting in a caulking ridge between sheets approximately Yg in. 
high. This ridge caused the rivets in the nearest hole to act as 
levers in transmitting any movement from one sheet to another. 
The transmitted force assisted by the sharp rims of the rivet holes 
acting as stress raisers caused the steel to become aged and to 
ultimately crack along the pattern line as shown. 


Important Shop Procedures 


The summary of the views of the members of the sub-com-- 
mittee reports that fabricating practices and resultant stresses are 
largely held responsible for the conditions which ultimately result 
in the cracking of boiler shell at riveted seams and other places. 
Some of the practices held most important for consideration are: 
Plates not fitted up metal to metal before riveting; sharp edges 
not removed at rivet holes before riveting; improper caulking of 
plate edges, and fabricating abuses of plates, caused by im- 
proper heating and the impracticability of stress relieving. 

One railroad, which had experienced cracking of boiler shells 
especially around the rivet holes, instituted careful control of 
fabrication practices and stress relief after fabrication. These 
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steps were taken to eliminate, as far as possible, conditions in 
forming, drilling, reaming, edging and riveting which were con- 
ducive to the starting of cracking. While it has been difficult to 
accurately evaluate all these measures they do indicate that after 
six years material improvement has been made in the fabrication 
of carbon steel shells. These practices are: 

(1) Where possible, plates are sheared to size, the edges planed, 
and all tool marks removed by grinding. If an acetylene torch 
is used for cutting the sheets, a minimum of % in. of metal is 
afterwards removed by chipping and then all tool marks are 
removed by grinding. 

(2) The sharp edges of rivet holes are removed by providing 
a fillet. 

(3) At the beginning of the rolling operation, the ends of the 
plates are supported by an overhead crane to prevent bending of 
the plate at the rolls due to the long overhang. 

(4) After rolling the plate into a cylinder and before applying 
the welt straps, the course is stress relieved by heating to a tem- 
perature of 1140° F., holding one hour per inch of thickness and 
then cooling down in the furnace. 

(The furnace for stress relieving is fired by four oil burners 
at the bottom. Temperature readings are taken at 14 points by 
thermocouples, two of which are connected to a recording 
pyrometer to provide a permanent record. The furnace is a 
cylindrical shell of firebox steel, 20 ft. high and 12 ft. outside 
diameter, lined with a 9-in. wall of insulating brick. Foundation 
is cement overlaid with firebrick. The top and part of side of 
furnace lift off to permit entrance of the boiler course to be 
treated. The boiler is supported on four equally-spaced rails 
embedded upright in the concrete foundation and topped with 
steel channels. ) 

(5) Care is used in fitting all seams to get the metal-to-metal 
contact. In all riveted seams, fitting-up bolts are used in every 
other hole. All open holes are reamed, rivets driven, and then 
fitting-up. bolts are removed and remainder of holes reamed and 
rivets driven. Courses are fitted together and circumferential 
seams are riveted before longitudinal seams. The fitting of 
courses together by shrinking is not used for the reason that the 
stresses set up by the shrinking are difficult to control. 

(6) The ends of longitudinal seams are welded. All seams are 
caulked inside and out. 

(7) The driving tonnage of rivets is controlled and recorded. 
Means are provided so that the pressure cannot be removed from 
the rivet until after a definite period of time. Swell-neck cone- 
head rivets driven with button sets are used to better fill the hole 
under the preformed rivet head. Rivets are heated in an oil fur- 
nace with a reducing or a neutral atmosphere. Caulking of rivet 
heads is not permitted. 

(8) For the boiling out of oil and grease in new boilers, a 
compound containing tannin is used instead of caustic soda. 

In the construction of articulated locomotives, these additional 


Fig. 6—Interior of rivet hole inspected by Zyglo and photographed 

while illuminated with ultra-violet light, showing the presence in 

surface of heat tears and tool marks, the failure resulting from fatigue 
cracks originating in these stress raisers 


means are employed to prevent cracking of the boiler shells: 

(1) All holes for connecting the cylinder saddle and liner to 
the boiler shell are drilled after the shell has been rolled into 
a cylinder. 

(2) The size of the cylinder saddle and liner has been in- 
creased to provide a larger bearing surface between the saddle 
and the boiler. 

(3) If the front boiler bearing saddle is attached to the boiler 
shell rather than to the smokebox, the attachment is made by use 
of the Cunningham strap. The size of the saddle has been in- 
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creased to provide more bearing surface, and the liner between 
the saddle and the shell has been omitted in order to eliminate 
rivet holes in this area. A Fabreeka pad is used between the 
bottom of the saddle and the frame to absorb partly impact forces 
which are transmitted from the frame through the saddle to the 
boiler. 


Cracking of Alloy Steels 


The sub-committee studies of comments of suggested factors 
influencing the cracking in riveted seams and other places stressed 
that in an effort to obtain a more efficient and powerful locomo- 
tive, as well as a reduction in weight, many railroads started some 
years ago to build boilers with alloy steels. Such steels had higher 
tensile strengths, apparent good ductility and this appeared to be 
the answer for higher pressures and lighter weight. It is re- 
ported that most roads who have used such steel had had con- 
siderable and serious trouble with cracks in riveted joints. Sug- 


bale 


Fig. 7—Close up of interior of rivet hole, showing tool marks left by 
reamer—Fatigue cracks originated in these stress raisers and the 
failure was due to fatigue crack and blue-brittle fracture 


gestions were made that possibly residual elements were respon- 
sible, or that the chemical -analysis was incorrect. 

In the early part of this report your attention was called to 
the fact that research studies are now being conducted as to the 
materials used in construction; also it was pointed out that the 
designers and material specifiers must recognize that conditions 
of temperature, loading, etc. react differently upon materials and 
that these conditions must be recognized in the development of 
suitable materials. 

The fact that alloy steels have seemingly given poor service 
because of serious rapid failures is not the specific fault of the 
alloy as specified but that of the metallurgist, the designer and the 
manufacturer in not having the full data as to the effect of the 
factors of service operation in changing the inherent properties 
of the material. Thus alloy steels with apparent excellent ductil- 
ity at room temperatures may at the operating temperature of 
the locomotive boiler, lose ductility through aging and becoming 
blue brittle and thus give a very rapid and qiuck brittle fracture. 
Such examples were explained in the outline of studies of failures. 


Aging of Boiler Plate 


Previously reported to you, has been that of the subject of 
aging of firebox and boiler steel. This means the phenomena 
which occurs under service conditions, recognizable by room tem- 
perature and elevated temperature physical tests where there is 
loss of elongation and increase in tensile and yield properties 
The blue brittle phenomena occurs in the temperature range d 
from 400° F. to 700° F. Its effect in steels is that any force 
acting upon the steel in this temperature range has an injurious 
effect as the material is unable to distribute the stresses due t0 
low ductility characteristics. The fractures resulting from this 
are usually of a sudden brittle nature, and have often been mis- 
interpreted as that of the so-termed intergranular corrosion typ 

While these materials may have higher tensile strength than at 
room temperature and greater resistance to a slowly applied load 
it has much less resistance to suddenly applied loads and shocks 
as may occur because of design deficiencies under operation and 
from cool-down shocks. 

Such ‘studies have indicated that the steels as now specified fot 
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locomotive boilers are, especially when used in a riveted type ot 
construction, very sensitive to the presence of stress raisers, serv- 
ice loadings and stresses, temperature variations and tend to lose 
juctility through aging in service. 

The research studies have not as yet developed steels which 
are fully satisfactory to meet the service required of the loco- 
motive fireboxes and boilers. Certain trends have indicated fully 
killed steels are much less ssceptible than rimmed steels. The 
use of various de-oxidizing agents alone or in combination and 
of care in manufacture of the material seems to point to the fact 
that it will be possible that a satisfactory addition agent can be 
specified for both carbon and alloy steels. This will be reported 
upon when the research studies are completed. 


Summary 


The final consideration in this report is to again emphasize the 
complexity of the problem of cracking of riveted seam boiler 
shells. The use of an all welded construction, properly stress 
relieved, offers a solution to the problem through the elimination 
of stress-raisers and stresses occurring from fabrication practices. 

Where riveted construction is to be utilized such stress-raisers 
as tool marks, sharp edges and fabrication stresses must be re- 
duced to a minimum and eliminated if possible. Careful control of 
riveting temperatures to eliminate heat checks or tears must be 
had. Proper water conditioning to prevent the intergranular type 
ef corrosion must be maintained. Design engineers must find 
means for the obtaining of and evaluating service loads and 
stresses especially at localized points of failure so that proper 
metallurgical considerations may be given to the material to be 
specified, or a reduction of these service stresses and shock loads 
must be obtained through design changes. 

Materials for construction are the subject of research studies 





Fig. 8—Cracks originating at rim or edge of rivet hole, lap joint of 
second course—Note extreme sharp edge 


and nothing definite can be reported at this time. Residuals in 
boiler and firebox steels are the subject of research and will be 
reported upon later. . 

The members of the committee are Ray McBrian (chairman), 
engineer of standards and research, Denver, Rio Grande & 
Western; J. P. Powers (vice-chairman), system boiler in- 
spector, Chicago & North Western; H. H. Niemeyer, general 
boiler inspector, Chicago, Burlington & Quincy; H. R. Barclay, 
assistant general boiler inspector, Northern Pacific; R. C. 
Bardwell, superintendent of water supply, Chesapeake & Ohio; 
J. D. Johnson, chief boiler inspector, Missouri Pacific and W. 
Hedeman, engineer of tests, Baltimore & Ohio. 


Discussion 


Several members discussed the troubles that their railroads 
had experienced with alloy-steel boilers, most of which have 
een or are being replaced by carbon-steel boilers. One railroad 
1s in the process of replacing 27 boilers by 24 all-welded boilers 
of carbon steel and three of. riveted construction of the same 
material, the latter being built to prove that carbon-steel boilers 
of riveted construction will not crack. One member pointed 
out that his railroad has operated an alloy-steel boiler since 1930 
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without any difficulty but that 30 alloy-steel boilers built in 1938 
have cracked. 

There was general agreement throughout the discussion that 
the committee had done an excellent job in showing that the 
cracking of boilers is caused by several factors, a fact that has 
made it difficult for the boilermakers to determine the exact 
cause of individual failures. 


Combustion 
Air for Firehoxes 


(Continued from page 639) 


ently due to more uniform air flow through the fuel bed. 
In road service the Undergrate Air Distributor gives a 
reduction in smoke well within local ordinance require- 
ments, but smoking is not affected by the distributor one 
way or another in yard operations, making it necessary 
to exercise the usual care, at such times, with respect to 
firing. 

The most recent attempt to improve locomotive per- 
formance through better air supply is found in the Nor- 
folk & Western’s experimental switcher.’ This en- 
gine is equipped with mechanical draft and an auto- 
matically controlled stoker. The controls are arranged 
in such a manner that a proper fuel-air ratio is main- 
tained at all load conditions. Under load, due to the 
air flow regulation, smoking is minimized. Such an ar- 
rangement reduces back pressure to the absolute mini- 
mum since free exhaust from the cylinders is permissi- 
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Fig. 5—Horsepower loss due to back pressure 


ble. The theoretical back pressure horsepower required- 
to provide combustion air flow and gas removal in 
locomotives is shown in Fig. 5 and is an indication of 
the additional theoretical horsepower available for draw- 
bar pull when the exhaust nozzle is removed. At the 
high sustained rates at which modern locomotives oper- 
ate, it is obvious that the opportunities for improving 
performance through better means of drafting are very 
great. 





* See article entitled “N. & W. Automatic Switcher”, Railway Mechanical 
Engineer, August, 1947, page 402. 
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Safety— 


Management, supervision and workers share the responsibility 
for safety but direct supervision has the greatest responsibility 
in building an interest in safety, in enforcing safe practices and 
maintaining safe conditions.. Failure of supervision is the direct 
or indirect cause of many accidents. 

The supervisor’s responsibility to management is wel] under- 
stood. Management expects high productivity, steady work out- 
put, prevention of waste, low unit costs, etc., but cannot afford to 
overlook the need for safety, not only from the humanitarian 
standpoint, but from the dollars and cents viewpoint as well. The 
supervisor is responsible for efficient, economical and safe 
operation. It is just as much the duty of the supervisor to see 
that the work is done safely as it is to see that -it is done effi- 
ciently. As a matter of fact, safety and efficiency are in most 
operations practically synonymous. 


Responsibility to the Workers 


Workers rely on the supervisor’s knowledge to protect them 
against injury on the job. In the eyes of the workers, the 
supervisor represents the company because he is their principal 
point of contact; he is the front line of management. He is on 





_ What Is a Supervisor? 
(from Stunco, Taylor-Forge Club, Chicago) 
If he is pleasant, he is too familiar. 
If he is sober-faced, he is a sourpuss. 
If he is young, he doesn’t know anything. 
If he is old, he is an old stiff. 
If he belongs to a lodge, the members expect favors. 
If he goes to church, he is a hypocrite. 
If he doesn’t, he is a heathen. 
If he drinks, he is an old souse. 
If he doesn’t, he is a tightwad. 
If he talks to everybody, he’s a gossip. 
If he doesn’t, he is stuck up. 
If he insists that the rules of the shop be kept, he is too 
particular. 
If he doesn’t, he is too careless. 
If he looks around, he’s snooping. 
If he doesn’t, he’s unobservant. 
If he tries to settle all complaints, he has to have the wisdom 
of Solomon. 
If he worries about them, he’ll soon be crazy. 
Are there any good supervisors? 








Yes, plenty of them and they’re not all in cemeteries. 





the ground and can observe and check the development of bad 
work habits and unsafe conditions; he is the key to the safety 
program. It is he who introduces the new man to his job and 
sees that the new man is started off on the right path, properly 
instructed in safe working methods. The supervisor is ordinarily 


selected for his ability and for his knowledge of the work placed » 


under his supervision, and it is essentially his duty to know at 
all times that the men under him are working safely and that 
their tools, machinery and equipment, as well-as the premises, are 
as free from hazard as possible. 


How Can the Supervisor Fulfill These 
Obligations? 


First, he must be able to think and act safely himself. He 
must set the example. No amount of preaching will do any good 
if the men see the supervisor ignoring the rules of safe practice. 


* From a! Locomotive Maintenance Officers’ Association report presented 
bef joint 
Sofege 2 3 scpsion of the Coordinated Mechanical Associations at Chicago 
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The Supervisor's Responsibility” 


Management looks for high 
productivity, steady work out- 
put, prevention of waste and 
low unit costs but it cannot 
afford to overlook safety — 
That is a job for the supervisor 


The wise plan is for him to avoid any personal act that would be 
objectionable’ if engaged in by the workers. The supervisor must 
be interested in and realize the importance of safety. His interest 
in it must never wane, and he must take his responsibilities for 
safety as seriously as he does the other duties of his position. 

Second, he must make certain that the men under him maintain 
a continuous interest in safety. This means more than putting 
up an occasional safety poster or sign or passing out a book of 
safety rules and then expecting safety requirements to be fulfilled. 
He must follow an effective accident prevention program. 

Third, he must strive to maintain and provide the workers with 
proper tools and equipment at all times. It is useless to expect 
men to observe safe practices at the same time one requires them 
to work with unsafe or improper tools or in unsafe surroundings. 


Training Men to Work Safely 


Some workers can learn from written instructions; others 
need to be told; there are some who cannot comprehend without 
being shown; and some others can only learn by doing. A good 
leader with a good personality can ordinarily accomplish best 
results by educating and instructing men by some or all of these 
methods, but at times he must resort to compulsion or discipline. 

Men are hungry for good, understanding leadership, and a good 
leader who presents his subject matter in an intelligent and 
interesting manner can accomplish wonders in safety education. 
. To teach a man safe practices, a supervisor should first have a 
thorough knowledge of the work and of the hazards involved in 
it. He himself should have had a good deal of experience in the 
work, and should be well acquainted with the details of accidents 
that have occurred in his department. He should know the mean- 
ing of each safety rule, and he should be in a position to give 
sound reasons for each rule if questioned about it by the men. 

However, merely knowing the work and the accident hazards 
is not enough; the supervisor must pass on his knowledge to the 
men and must instill in them a desire to follow the safe and 
efficient methods he suggests to them. Following the occurrence 
of accidents we often hear supervisors say, “I told him to be 
careful.” But simply telling a man to be careful is not enough, 
for there is a big difference between telling and teaching; 
teaching goes beyond mere telling; it includes every avenue 
of approach to a man’s mind to get the idea across. If the 
worker has not learned the supervisor has not aught. 

A supervisor can often make a safe man of. an unsafe one 
by talking with him to find out the reasons for his unsafe acts. 
The reasons may be in the shop or they may be in the man’s home 
life; good counsel from the supervisor may be all that is needed 
to clear them up and to restore the worker’s peace of mind s0 
essential to alertness and safe work habits. However to be 
effective in counselling his men, the supervisor must have theif 
confidence and respect; he cannot expect them to follow his 
advice on their personal problems or to be sold on his admonitions 
about safety practices unless they feel he knows what he is 
talking about and has their interests at heart. 

Unusual or new job hazards and, precautions against them 
should be discussed with the men 4s they arise. The supef- 
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yisor must study each new or unfamiliar job to determine the 
safest and most efficient manner of performing it, and he must 
talk the matter over with the man doing the job to insure that the 
worker knows how to do it safely and must observe the worker’s 
progress frequently enough to be sure that the job actually is 
being done efficiently and safely. Failing in this, the supervisor 
fails in his duty both to the man under his supervision and to the 
management to which he reports. 

New men should command special attention. To make them 
efficient and safe workers, the supervisor must devote a good 
deal of his time to talking with them about their work and the 
best and safest methods of performing it, to discussing the rules 
with them, to demonstrating the effective and safe ways of 
performing their work, and to observing them to detect and immc- 
diately correct unsafe practices they may indulge in. Instruction 
in safety principles must be given repeatedly. 

The supervisor should himself be on the watch for unsafe 
conditions and should give a ready ear to reports of them from 
others. After an unsafe condition is found, he should take prompt 
action to correct it. 


Protective Clothing and Equipment 


Supervisors should insist on workers conforming to rules 
against wearing loose clothing, rings, wrist watches, etc., when 
operating machinery and likewise should make certain that the 
men wear goggles, helmets, or other protective clothing and 
equipment when necessary. 

Tools should be kept in proper condition; they should be 
inspected often and not allowed to go along without attention 
until someone is injured. 

Defective tools should be repaired or discarded so that no one 
will have the opportunity of using them. 

See that the men use the right tool for the job. : 

Supervisors who daily observe the use of unsafe or improper 
tools without taking prompt remedial action must expect accidents. 

The supervisor should inspect machines and other equipment 
periodically. to make sure they are in safe condition; he should 
give particular attention to guards, making certain they are in 
good condition and in use. 

One can ordinarily make a good guess as to whether a shop or 
roundhouse has a high or low casualty rate by observing the 
housekeeping. Each shop or enginehouse should have a systematic 
clean-up program, and there should be a place for everything and 
everything in its place. A great many injuries result from slip- 
ping or tumbling as a result of material, debris, grease, tools, etc., 
being allowed to accumulate in the working areas. 


Investigation of Accidents 


When an accident occurs, it is the duty of the supervisor to 
make an immediate investigation to develop who or what caused 
the accident and how to avoid similar accidents in the future. 
It is likewise his duty to follow up his findings by taking effec- 
tive action immediately to prevent a recurrence. 


Summary and Conclusion 


The supervisor is responsible for safety both to the manage- 
ment and to the workers. To fulfill his obligations, he must 
think and act safely himself, he must keep safety a live issue 
among his men, and he must strive to maintain safe working 
conditions at all times. He should try to inculcate safety by 


instruction but at times may have to resort to compulsion and 


discipline. He should be especially concerned about good house- 
keeping and the condition and use of tools and equipment, and 
he should investigate all accidents immediately and take such 
action as will prevent them in the future. 

The supervisor is the key to safety in any plant; without 
safety-conscious supervisors, there would be no effective safety 
Program, The supervisor is the overseer, the leader, the guide; 
if he performs these functions effectively, the men feel that he 
knows his business and realizes his responsibility, and a 
feeling of security and well-being will permeate the entire 
organization. The supervisor’s spirit of service and responsibility 
is rewarded by the faith and confidence that his workers hae in 
him, and they, in turn, are imbued with a spirit of service and 
responsibility to each other and to themselves. 

The report was signed by W. H. Roberts (chairman), superin- 


Ral 
NOVEMBER waice! Engineer 


tendent of safety, Chicago & North Western; G. S. Gandy, 
master mechanic, St. Louis Southwestern; A. H. Adang, super- 
intendent of shops, New York, Chicago & St. Louis; W. W. 
Eshelman, supervisor of shop safety, Reading Company; W. B. 
Knox, district safety agent, Canadian Pacific; W. D. Nelson, 
assistant superintendent shops, Louisville & Nashville; and R. W. 
Schultz, supervisor of safety, Minneapolis, St. Paul & Sault Ste 
Marie. 


Discussion 


W. W. Eshelman discussed the use of protective clothing and 
said that even with the best of shop equipment and operating 
practices, protective equipment is required for certain classes 
of work. Goggles are the most important single item since the 
eyes are involved in about 12% per cent of all accidents. Safety 
shoes are next in importance, foot and toe injuries amounting 
to 20 per cent of the total. Other special equipment required 
includes welders’ protective shoulder pads, sleeves and leg guards, 
also asbestos mitts, sleeves and leggings for men engaged in 
babbitting and bearing metal work. Mr. Eshelman said that the 
effectiveness of this particular phase of safety work will depend 
entirely on the success of supervisors in training men to use 
this equipment in all cases where needed. 

W. D. Nelson discussed the subject from the standpoint of 
unsafe and defective tools, pointing out the necessity for guards 
around all moving machinery parts, marked aisles and constant 
emphasis on increased safety. Mr. Nelson recommended holding 
daily safety meetings for each gang under the direction of its 
foreman and monthly meetings at which all safety leaders and 
general supervisors discuss progress and make plans for further 
improvement. He also stated that new men do not get as much 


‘instruction as they should and that the achievement of safety 


in shop operation is impossible without unrelenting care in 


. handling all details presenting any possibility of accidents. 


W. B. Knox talked about safety from the standpoint of good 
housekeeping and said that every reasonable effort must be 
exhausted to keep shops and enginehouses, locomotives and cars 
clean and orderly. An organization, he said, which accomplishes 
this result is bound to be safety minded. He also said that train- 
ing programs must be extended to men in train service and to 
those in shops and enginehouses. 

R. W. Schultz discussed the investigation of accidents and sug- 
gested the following procedure; namely, state causes, develop 
responsibility, take corrective action, and be especially careful 
who conducts the investigation. He also suggested avoiding 
common alibis and the need for more specific data. For example, 
who was careless and why. In fixing responsibility, the greatest 
care must be exercised to be absolutely impartial and keep in 
mind always the main objective, which is to prevent future ac- 
cidents. - Corrective action involves the determination of direct 
personal responsibility to remove the cause. The foreman is 
thus usually the best qualified to investigate in view of his in- 
timate knowledge of working conditions and the personal limi- 
tations of the workmen involved. 





Photo courtesy of R. H. Kindig 


St. Louis-San Francisco’s “Twin Meteor” near jones, Okla. 
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Welding, 
A Railroad Protege 


Much of the early development of fusion welding was 
carried on in railroad shops. In fact, it was railroad men 
who, during World War I, showed how to reclaim the 
sabotaged machinery on German ships which had been 
caught in this country at the outbreak of the war. From 
this beginning, the science of welding has progressed to 
a state in which there is now very little direct compe- 
tition between the various processes—there are so many 
ramifications of welding and processes have been so 
combined that the basic requirements are those of de- 
veloping new applications. 

Six welding engineers, speaking at a recent meeting 
of the American Welding Society, outlined the more 
recent welding developments. The speaker for arc 
welding stated that electrodes have been so improved 
that there are as many a.c, welders being placed in 
service as there are d.c. In 1922, the ratio was ten to 
one in favor of d.c. Open-circuit, voltage-reducing 
devices have been a factor in this change, but the more 
important reason is better electrodes. D.c. machines are 
also being greatly improved. Another process which is 
serving effectively to improve electric welding is inert 
gas shielding. Welding is also being done successfully 
with many of the higher alloy electrodes. 

Silver brazing, which was an ancient art, is now 
being used greatly to speed up production welding. 
The cost of the material used has been considerably 
reduced and quality of joints improved. The brazing 
of cast. iron has been made easy by electrolytic cleaning. 

The greatest advance in resistance welding has been 
the development of new machines. Standards are being 
set up so that the buyer will know exactly what he is 
getting. Also, a resistance welding manual has been 
published. Machine improvements include better and 
more convenient controls and improved means of han- 
dling parts to be welded. Stored-energy welders are 
being used for non-ferrous metals. 

In the field of gas welding, means for distributing 
oxygen and gases have been greatly improved. In appli- 
cations of inert gas shielded-arc welding, current values 
used have been increased many fold. This method per- 
mits welding without flux and is being used on heavy 
sections of aluminum. 

Gas and arc cutting are being done in air and under 
water. Cutting machines are now available which will 
follow drawings automatically and will cut complicated 
forms accurately through one or many layers of metal. 
Electric cutting is being done with current values up to 
1,000 amp. and applied in places where gas cannot 
penetrate. Arc-oxygen cutting is being used for cast 
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iron and stainless steel. The gas torch with flux is also 
used for cutting stainless steel. For under-water cut- 
ting acetylene cannot be used at depths greater than 
ten feet, but the arc-oxygen torch can be used at any 
depth. It is stated also that there is no limit to the 
thickness of metal which can be cut by the arc-oxygen 
torch. 

Other recent important advances include flame hard- 
ening, flame softening and descaling. Flame gouging has 
become highly important since it eliminates chipping 
and produces better quality steel in manufacture. Many 
advances have also been made with Thermit and pres- 
sure welding and within the last two years, power 
welding has found applications. In this process, the 
filler metal is blown into the weld in the form of a 
powder. 

Some of the new processes do- not have a railroad 
repair application, but nearly all of them are used in 
the making of products used by the railroads. It is 
gratifying to think that the railroads started something 
that is now so valuable to them and it is evident that 
they must constantly keep in touch with what is being 
done outside which can be given a railroad application. 


Are Stoker 
Slides Justified? 


Established locomotive practices come from two 
sources. In the majority of cases, a practice is estab- 
lished and retained because it serves a definite purpose, 
such as promoting economy, fulfilling an operating or 
maintenance requirement, or improving locomotive 
performance. A few practices, however, appear to 
result from reasons that are less sound. These few 
often have long custom and force of habit as the only 
basis for their present existence. Such practices are 
continued in use without their advantages being 


weigived against their disadvantages and the balance 
assessed, 


An example of a long-established practice the con- 
tinuance of which is open to question is the retention 
of stoker slides. Do the advantages of using a slide 
over the trough equal or outweigh the advantages of 
omitting the slide? Neither of what appear to be the 
two main advantages of stoker slides seems to be of 
much consequence. Roads which omit the slide do not 
experience the occurrence of difficulties which other 
lines may predict from the entrance of large foreign 
objects into the screw. And the safety feature seems 
overrated. While a stoker slide is a definite safety 
measure to a man who enters a partially filled tender 
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for the purpose of positioning the remaining coal so 
that it will enter the stoker screw, the slide is merely 
helping to correct a condition which it created. If 
there were no slide, and the trough were exposed to 
the coal supply throughout its entire length, the coal 
very likely would not have remained in pockets where 
it did not feed to the screw, and there probably would 
have been no need for a person to enter the tender 
in the first place. If it is not necessary for a man to 
enter the tender, he will not need protection from 
machinery within the tender. 

The chief advantage to omitting the coal slide is, 
of course, the improvement in feeding the coal to the 
conveyor screw that will result from having a greatly 
increased portion of the coal supply directly above and 
in contact with the screw. When a slide is installed 
the trough opening is not only restricted but it is at 
a considerable distance from the coal in the front part 
of the tender. The coal, being a solid and not a liquid, 
flows only straight down, and that which is not direct- 
ly over the opening will not enter the stoker screw. 
By removing the stoker slide, the fuel throughout the 
entire length of the tender is in close proximity to 
the conveyor screw. All but the small amount near 
the sides of the tender will drop by gravity into the 
trough for delivery to the fire. 


Steel Shortage 
Limits Car Output 


According to the American Railway Car Institute, a 
tecent survey for a period of seven months of steel 
received by 19 plants building freight cars indicated 
the impossibility of car builders and railroad shops 
meeting the desired production goal of 10,000 new 
cars a month. The survey showed the exact tonnage of 
steel for new cars received monthly by car builders 
and their steel inventories at the end of each month. 

Clear-cut charts giving results of the survey showed 
steel receipts by car builders for new domestic freight 
cars increasing from 52,000 tons in January, 1947, to 
103,000 tons in June and then decreasing to 85,000 
tons in July. These figures are to be compared with 
158,000 tons needed for the construction of 8,500 cars 
a month in car builders’ plants, plus 29,000 tons for 
1,500 cars a month, built in railroad shops. 

Total steel received by the car builders for freight- 
car construction showed relatively little variation dur- 
ing the first seven months of this year and reached a 
maximum of 119,000 tons in June, but July receipts 
were lower than those of January. Total steel deliv- 
eries to car builders, it should also be borne in mind, in- 
clude steel required for new export cars, as well as 
steel used for maintenance, repairs and other purposes. 

That car builders have not been “hoarding” steel 
for some ulterior purpose, as has occasionally been 
charged by uninformed sources, is shown by inventory 
records. The inventory of total steel on hand in all car 
builders’ shops showed relatively little increase during 
1947, ranging from 218,000 tons in January to 267,000 
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tons in June and dropping to 257,000 tons in July. 
These figures include steel for new export cars, and 
for car parts—M. R. O. By curtailing steel for the 
latter two purposes, the backlog of steel for new do- 
mestic freight cars has shown a gain, but is still only 
about 50 per cent of that required to assure steady 
operation of car builders’ plants at a production rate 
of 8,500 cars a month. 

Another difficulty which always occurs to some 
degree in car construction programs is to get steel in 
balanced car sets, avoiding the lack of certain small 
but critical items which can upset the entire program 
and schedule of deliveries. It is said that if current 
inventories were wholly in balanced car sets of steel, 
this metal would be run through assembly lines and 
exhausted in little more than five weeks at the desired 
production rate of 8,500 cars a month. Still another 
consideration is the time lag of about three months 
between the receipt of steel and delivery of finished 
cars. 

In view of the facts cited, it is clear that incomplete 
supplies of steel were primarily responsible for failure 
to reach either the program of 7,000 cars a month set 
up for April, May and June, or the 10,000 cars a 
month desired beginning in July. It seems clear that 
some means must be found to allocate more steel to 
car builders and railroad shops if the nation’s primary 
need for substantial numbers of additional new freight 
cars is to be met. 


; 


Balancing Parts 

For High Speeds 

With the definite trend toward higher speeds in present 
day streamline passenger trains, the necessity for ac- 
curate balancing of rotating parts is of the utmost im- 
portance. This applies especially to equipment such as 
electric motors, generators, compressors and possibly 
even wheels. 

Unbalance in rotating parts causes vibration which 
results in excessive wear and noise in the equipment, 
fatigue and nerve strain to those who use or operate it 
and damage to bearings and other parts. 

The proper balancing of the rotating parts tends to 
eliminate vibration and thus makes possible the safe 
use of higher speeds and the building of equipment that 
operates more smoothly and quietly. 

Unbalance in rotating bodies may be caused by un- 
machined portions in casting or forgings which cannot 
be maintained concentric with the axis of rotation due 
to the process by which they are formed; lack of homo- 
geneity in all materials, whether cast, rolled, forged, 
formed, or otherwise processed; non-symmetry of a 
product brought about by limitations in design or re- 
quirements of fabrication; non-symmetrical distortion 
of a body while running at its operating speed; varia- 
tions in the distribution of mass due to manufacturing 
tolerances as given to all machined surfaces. Actual 
lack of concentricity, squareness or parallelism of sur- 
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faces, due to cumulative errors in successive machining 
operations. 

Considerable work has been done in the last two or 
three years, particularly, to see what can be accomplished 
in accurately counterbalancing Diesel locomotive and 
passenger-car wheels which operate at relatively high 
speeds. Balancing machines have been constructed with 
a capacity to take mounted wheels and develop accurate 
determinations of the amount of. unbalance and where 
it is located. The difficulty has been in correcting the 
unbalanced condition since bolted connections or the 
welding on of additional material to any part of a car 
wheel is prohibited. No other methods yet tried seem 
to develop the necessary adhesive properties. 

In connection with the balancing of wheels, perhaps 
one of the first steps which ought to be taken is to de- 
termine how accurate a static and dynamic balance is 
required from a practical standpoint. These wheels are 
usually turned practically all over, often ground on the 
treads and hence can hardly be out of balance more than 
a very few pounds at a maximum radius of about 20 in. 
A constructive purpose would unquestionably be served 
if tests could be made to determine whether or not an 
unbalance of this limited magnitude contributes ap- 
preciably to increased maintenance or hard riding. 


Steam Locomotive Future 


At the recent annual meeting of the Master Boiler 
Makers’ Association at Chicago there was evident a con- 
siderable concern for the future of the steam locomotive 
—and that concern is of more than academic interest to 
boilermakers, There are too many boilers in operation 
now for the boilermakers to be worried about the pos- 
sibility of losing entirely in the near future the op- 
portunity to practice their art. However, the increasing 
mileage being made by Diesel-electric locomotives and 
the absence of new orders for new steam power does 
mean that there is less need for boilermakers now and 
that the trend continues to be unfavorable to their 
trade. 

In speaking on modern steam locomotives at the 
meeting, C. C. Pond, assistant to general superinten- 
dent, Norfolk & Western, presented in concise terms the 
characteristics the steam locomotive must have to stay 
in the motive power picture. He said, “The future of 
the coal-burning reciprocating steam locomotive is de- 
pendent upon producing locomotives of high availability 
at a low initial cost that will have reliability of per- 
formance and low maintenance cost and that can be 
intensively utilized provided satisfactory fuel, coal, water, 
and better servicing facilities are furnished.” 

“These factors”, Mr. Pond said, “do place some re- 
strictions on the use of reciprocating steam locomotives, 
which are already burdened with the disadvantage of a 
low thermal efficiency. The N. & W. has been able to 
overcome these handicaps (except the inherent low 
thermal efficiency) and coal-burning steam locomotives 
are selected to handle our trains, not only because coal 
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is an important part of the tonnage moved by our rail- 
way, but because of the low first cost, the low mainten- 
ance cost and the proven operating results.” He men- 
tioned the figusges of the Bureau of Economics, Associa- 
tion of American Railroads, which show that throughout 
the war years and including 1946, the N. & W.’s figures 
for freight ton miles per train hour were the highest of 
any railroad 600 miles or more in length. Mr. Pond 
pointed out that this record was made under the handi- 
caps of unusually heavy grades and severe curvature, 
neither of which is conducive to tonnage or speeds. 

There are, of course; other considerations that will 
affect the choice of motive power in the future. One is 
the relative cost and availability of the different kinds of 
fuels, a factor which are dependent to a large extent 
upon the geographical locations of individual railroads. 
Another is the unpredictable influence of new motive 
power designs that have yet to be fully developed. 

The Norfolk & Western has been a leader in the 
development of the reciprocating steam locomotive, but 
with the exception of its new experimental switching 
locomotive, the steam motive power of that road is not 
characterized by any startling innovations of design. Its 
locomotives are well proportioned. They incorporate 
features that have proved their worth in the attainment 
of first-class operating results, features such as bed 
frames, roller bearings and extensive lubrication. They 
receive high-class attention at up-to-date servicing 
facilities. 

The future of the reciprocating steam locomotive will 
depend greatly upon the extent to which other rail- 
roads follow the examples set by the N. & W. and a 
few other railroads that have obtained outstanding oper- 
ating performances with that type of motive power. In 
no other way can the steam locomotive hope to stay in 
the race with competitive types of power. There is no 
future for steam locomotives of obsolete design operat- 
ing with the aid of antiquated facilities. 


NEW BOOKS 


Lessons In Arc WELDING, THIRD Epit1on—Published 
by the Lincoln Electric Company, Cleveland 1, Ohio. 
158 pages, 5-Y2 by 8-¥% in. Illustrated. Price 50 cents 
in U.S. A., 75 cents elsewhere. 


The object of this book is to present in a concise manner 
some of the fundamental facts of welding so as to enable 
the welder to use the welding process successfully and 
economically. The series of lessons included in the book 
forms the basis of the instruction in the Lincoln Arc 
Welding School. It includes the lessons given in both 
the basic and advanced courses at the school. The 
basic course is devoted entirely to the welding of mild 
steel and the advanced courses comprise the welding of 
alloys, sheet metal and pipe. A feature of the book is 


the simple and informative illustrations that accompany 
each lesson. | 
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Maintenance of 


Passenger-Car Trucks’ 


It is not the intention of the committee to submit a report for 
truck design or the technical aspects of a passenger car truck. 
The committee has confined its report to the maintenance that we 
feel should be given to whatever design of truck is used to keep 
it operating at peak efficiency. 

Many railroads have operated high speed trains for a number 
of years and others have placed orders for their first high speed 
trains, but to continue to obtain the easy riding and comfort that 
these trains afford the first few weeks of their operation, a high 
degree of truck maintenance is necessary. Railroad managements 
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have come to expect more of the trucks under these trains than 
to keep the car body off the rails. They have to do more than 
just reach the terminal without causing a wreck or delay; they 
must also give a great deal of comfort on the trip. 


Wheels 


The most important item on a passenger car truck is the wheels. 
There isn’t any truck design today that will produce a good ride 
at high speed with bad wheels. The wheel mileage on high speed 
trains is greatly reduced over general service trains for two 
reasons. First, the small amount of wear that can be permitted 
and still obtain a good ride at high speeds. Second, the accelerated 
wear on the tread and flange from the greater abrasion from the 
rail and heavier brake applications. Any railroad that is getting 
in excess of 40,000 miles at high speeds between dressings is for- 
tunate. 

Wheel treads, when applied to the car, should not exceed the 
following eccentricities : 90 m.p.h. to 100 m.p.h. not to exceed .010 
in.; 80 m.p.h. to 90 m.p.h. not to exceed .015 in.; below 80 m.p.h. 
not to exceed .025 in. 

It is nearly impossible to obtain wheels within these limits with- 
out grinding. If wheels are applied within these limits, they will 
not exceed them by more. than 100 per cent when the wheel is 
removed after 30,000 to 50,000 miles. 

It is possible to grind the wheels from two to three times before 

* Abstract of report of Committee on Passenger-Car Truck Maintenance 
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Report on detailed truck re- 
pair practices necessary for sat- 
isfactory high-speed operation 


wheel turning is necessary on account of high flanges. Consider- 
able economy on total wheel life can be accomplished in this way. 

The eccentricity of the wheel should be checked from its bearing, 
as shown in Fig. 1, and not when it is mounted in the wheel lathe 
or wheel grinder. Axle centers must also be well maintained to 
get wheels within these limits. 

While there are many other parts of a truck that can cause car 
shimmy which will be discussed later, wheel wear is the greatest 
offender. The only way that wheel shimmy can be cured is by 
redressing the wheel tread. 

As to the shape of the tread contour this committee feels that 
C. T. Ripley, formerly chief engineer, Technical Board, Wrought 
Steel Wheel Industry has dealt with this matter more thoroughly 
in his several appearances before this group than we could in this 
report. We would like to say that whatever contour is selected, 
it must be maintained and metal not allowed to pile up on the 
outside of the tread or critically shaped shoulders develop next 





Fig. 1—Wheel eccentricity being checked from the journal-box bearing 
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Fig. 2—Checking car axle for cracks with Magnaflux equipment 


to the throat of the flange. Either one of these will develop car 
shimmy and hard riding regardless of the contour when new. 

Wheel balance is being suggested for wheels on high speed 
trains. Some railroads and car builders have turned the wheels 
overall and balanced the wheels. Some of the wheels were found 
as much as 10 lb. out of balance before turning and 3 Ib. after 
turning. These wheels were balanced by grinding on the inside 
edge of the rim.’ The committee has not been able to obtain any 
reports on the performance of these wheels. 

We understand that the A. A. R. Wheel Committee has worked 
up a program of tests to evaluate riding qualities with wheels 
in various conditions including dynamic balance. 

More and more railroads are finding it advisable to apply anti- 
wheel sliders to their high speed cars equipped with 250 per cent 
braking. Regardless of the type used they must be checked at 
frequent intervals and closely maintained. The committee recom- 
mends that they be checked before every trip. Air brake clean- 
ing periods appear to be often enough for dismounting through 
inspection and repair. ‘ : 

When changing wheels care should be taken to apply wheels 
having approximately the same rim thickness to prevent tipping 
of truck frame. When proper size of wheels are not available the 
truck frame should be leveled at the equalizer springs. 


Pedestals, Liners and Bearings 


Next to wheels the second greatest offender in hard riding and 
accelerated wear on a passenger car truck is the pedestal and 
bearing liners. Badly worn liners do not only contribute to bad 
riding, but greatly accelerates the wear on the equalizers, truck 
frames and equalizer seats on the bearing housings. 

When the longitudinal clearance in the pedestal exceeds % in. 
in high speed trucks and %g¢ in. in moderate speed trucks the 
liners should be renewed. On trucks employing~wing type boxes 
the clearance must not exceed %: in. or galloping and slapping 
will result. Liners should be welded to the pedestals and bear- 
ing housings. Extreme care must be exercised to insure that the 
liners are tight against the pedestals. High spots on the pedestal 
should be removed so that the liner has a solid backing. Unless 
this is done no weld will hold. In many cases it is necessary to 
apply thin shims between liner and jaw to provide a solid back- 
ing for liner. A jack should be inserted in the pedestal gap to 
force the liners against pedestal jaws. Good results can be ob- 
tained by using three-piece liners instead of the standard channel 
shaped liners. It is easier to insure tight fits against the sides 


of the pedestal jaws although it requires more welding to secure 
them. The welding rod companies have developed, in recent years, 
a new ferritic rod which makes a satisfactory weld between the 
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spring steel liner and the pedestal. Good results can be obtained 
with either spring steel or abrasion resisting steel. 

The ferritic welding rod has greatly reduced the objection to 
the spring steel liners breaking away from the welds. 
lateral clearance is especially destructive on high speed cars. This 
lateral clearance should be remedied before the clearance reaches 
¥% in. by renewing the pedestal or bearing housing liners or 
both. The excessive journal box clearance due to worn liners 
can be the cause of car shimmy. 

Pedestal conditions should receive very close inspection at the 
time of schedule truck repair. 
schedule repairs not to exceed 18 months, pedestal liners should 
run this length of time. 

Any indication of wear or chafing on the side of the equalizer 
is a certain indication of excessive lateral clearance between jour- 
nal box and truck frame. 
determine the proper place to shim and make liner repairs to 
remedy this trouble. 

Badly tipped boxes even on moderate speed trucks should be 
renewed to prevent boxes from wearing a shoulder on liners and 
sticking in the pedestals. This causes a very unsatisfactory riding 
car even in the lowest speed truck. 
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If passenger cars are given 


It requires a thorough inspection to 


Passenger Car Axles 


Passenger car axles are the back bone of truck safety. There 
is no item upon which so much depends as on the axle. 
care must be taken in their handling, machining, mounting ard 
inspection. The safety of an entire train can be impaired by a 
hair crack or nick that goes undetected. Passenger car axles 
should be magnafluxed over-all every time the wheels are stripped. 
While the magnaflux is not infalliable it will indicate many cracks 
that would not have been found by visual inspection. 
2 and 3. 

Most railroads do not set an age or mileage limit on axle, 
but depend on the magnaflux and visual inspection and size to 
remove bad axles from service. 

Ninety-nine out of a hundred axle failures are caused by 
either poor design, workmanship, handling, material or corrosion 
and not fatigue alone. 

Close inspection and maintenance is required to keep pedestal 
tie straps tight. 
the train and passengers standing on the boarding platforms. 
There have been a great many different kinds of lock nuts, spring 
washers, retaining clips and lugs and other devices tried through 
the years with respectable success. 

Bolster coil springs in most of the modern high speed trains 
have a short life. 
be obtained until they have taken a set. 
springs has been very unsuccessful and should not be done. A 
high speed truck should never be shimmed in the equalizer spring 
to level the car for set that has taken place in the bolster springs. 
This throws the spring plank out of level and the swing hangers 
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See Figs. 


Loose tie straps are very hazardous to both 


One to three years appears to be all that can 
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Fig. 3—Type of wear pad which is welded to the equalizer end 
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move to one side and will not operate in this central position. 
It is very tempting to do this because of the difficulty of removing 
and applying the bolster springs. But the heart of a good 
ride is the proper leveling of the car by means of the bolster 
coil spring. Cars that have uneven cross weights, such as room 
cars or diners, require careful shimming. 

Snow and ice must be removed from the bolster springs, both 
coil and elliptic if the good riding is to be maintained. This is, 
on northern railroads, quite a problem at times, but it must 
be done. 

Some railroads have tried several designs of covers and boots. 
None enjoyed any success that the committee knows about. 


Foundation Brake Rigging 


Worn brake rigging is one of the biggest contributing factors 
to a noisy car. When the brakes are on worn brake hanger 
pins and hanger bushing will produce brake chattering and 
become very annoying to the passengers. 

Brake pins that are retained by cotter keys will give better 
life than those retained by nuts because the pin can rotate and 
present all the surfaces of the pin for a wearing surface. The 
cotter should be used with a flange washer. 

Brake cotter keys should be tight in the pins. 


A passenger 










































Fig. 4—Equalizer ends are Magnafluxed at each general overhaul 


car brake rigging is spring borne, and this is not so important 
as in an unsprung rigging on a freight car, but derailment and 
delays are caused by down brake rigging in a passenger car. 

Pins and bushings in the pull rods do not wear as rapidly as 
the brake hangers, but they should be renewed when worn \g¢ in. 
or more because they do contribute to the noise level and add 
false trayel which is a problem in a 250 per cent brake rigging. 

Brake keys must be bent or wired in place on high speed 
equipment to prevent their accidently coming out. 

Manual slack adjusters must be inspected and repaired at 
overhaul period or they will unscrew when the brake is released 
until piston travel has exceeded the cylinder capacity. Balance 
hangers improperly maintained will cause excessive wear in the 
brake hangers, heads and brake shoes. These hangers should 
receive the same attention as the rest of the brake rigging. Loose 
balance hanger brackets also contribute to truck frame breakage 
because of the holes wearing excessively. 

The best way to keep down equalizer repairs is to keep the 
truck in proper adjustment so that the truck frame will not 
Wear grooves and cut notches in the equalizers. Worn equalizers 
are a sure indication of improper truck maintenancé. 

Equalizers should have pads applied on the feet and they 
should be renewed at every overhaul period. These pads should 
be welded to the equalizer from the center of the retaining notch 
on one side and around the back to the center of the notch on 
the other side. See Fig. 3. 


The under side of the hook of the equalizer should be ground 
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and, magnafluxed at every overhaul period of 24 to 30 mor.ths, 
See Fig. 4. 

The equalizers should also be removed for inspection after 
any wreck or derailment regardless of how minor. 

If wear pads are applied to equalizers and the truck kept in 





























































PCE 
‘FoR Limit OF WEAR 


See TABLE, Corumn'G 


G F E D Cc B A 


Limit of wear, in. 
—— = 


oo Sy 
Final At truck 


limit shoppings, In. In In. In. In. In. 
1% 1% 2% 1% 12 % 4% 19% 
2% 2% 3% 1% 19% 1 5% 23% 
2% 2y 3 1% 18 1 5 25 
3% 3% 3% 1% 18 1 5% 25 
3% 3% 3% 1% 18 1 6% 25 
3% 3% 3% 1% 18 1% 6 25 
3% 34 3% 1% 18 1% 6% 2554" 
3% 3% 3% 1% 18 1% 6% 255%* 
3% 3% 3% 1% 18 14 6% 25%T 
1% 1% 2% 1% 12 1 4% 26 
3% 4 4¥% 1% 21% R% 5% 26% 
3% 4 4% 1% 21% 1% 6 26% 
3 3% 3 1% 19% 1% 6% 26% 
3% 4 4% 4 23% 1% 6% 27% 
3% 4 4% ¥% 21% 1% 6 30 
3% 4 4% % 21% 1% 6% 30 


* Swing hanger crossbar is identical on Budd drawings 99-2217 and 99-1217 
which appears tabulated on 99-0617, Lines 2 and 3. 


7 For repairs swing hanger crossbar drawing 99-1717 to be superseded by 
crossbar drawing No, 99-2217. 





Fig. 5—Limit of wear on truck swing-hanger crossbars 


adjustment there is very little reason for any welding or restora- 
tion work on an equalizer. If an equalizer is rubbing a truck 
frame hard enough to harm it the truck is also riding very badly. 


Swing Hangers and Swing Hanger Axles 


Swing hangers should be very closely inspected at each shopping 
of the car. They should be magnafluxed and ground in all critical 
areas such as the bend in one piece hangers. Swing hanger and 
related parts should run between schedule overhaul. All swing 
hangers and related parts should not be built up by welding 
because of the danger of covering up cracks that will later 
spread under the welding and lead to failure. These built-up 
sections are seldom any stronger after welding than before even 
if they do not hide small cracks. 

Some railroads provide the truck shop foreman with a chart 
for the scrapping of swing hangers and swing hanger axles. 
Figs. 5 and 6 are typical examples of such a tabulation used 
by a middle western railroad. 

Swing hanger axle friction surfaces should be redressed by 
grinding to remove all built-up metal and eroded surfaces. The 
axle bearing surfaces should also be ground to remove all built-up 
metal and eroded surfaces. 

Swing hanger pins and bushings should be renewed at overhaul 
periods if the wear exceeds %g in. because by the time the 
car is in for the next schedule overhaul the pins and bushings 
will have worn through the case hardening and much more 
expensive repair will be necessary even making it necessary 
to repair the swing hanger. 

Hydraulic shock absorbers should be changed each year. 
Some railroads that have trains that build up high mileage 
repair the snubber every six months. After the shock absorbers 


start leaking it is a very short time until the instrument fluid 
is exhausted and of no further value. 


If any railroad intends to repair their own shock absorber a 
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test machine is absolutely necessary. These shock absorbers 
wreck themselves in a very short time if they are allowed to 
operate without fluid. 

The rubber bushing attachment of all hydraulic shock absorbers 
must be maintained in excellent condition if the full value of the 
instrument is to be obtained. Hydraulic shock absorbers operated 
with worn out rubber bushings produce high shocks in the cars 
and offer very little control to the car body. 

The bolster anchor rods must be maintained at the proper 
distance between centers. Care must be exercised that the 
bolster positioned by the rods clear the transom or any other 
obstruction by at least 3% in. and preferably % in. If the anchor 
rods are allowed to operate with rubber pads that have taken 
a set, a longitudinal vibration will be set up in the car body. 

The rubber pads should be renewed at every 18 to 24 month 
overhaul period. They will probably last this long if the cars 
do not make excessive mileages. 

Anchor rods should be inspected for tightness at least once 


a 
















































for Limit OF WEAR, . 
SEE TABLE CoLumn H 


G F E D c B A 


H 
Limit of wear. in. 


Final At truck 
limit shoppings 





New In. In. In. In. In. In. In. 

1% 1% 1% 6% 1% 2% 3% 20% 1% dia. . 
1% 1% 1% 6% 74 2% 3u% 18°/16 M 2% 
1% 1% 1% 6% 1% 2% 4% 18%/1e 1 2 
1% 1K 1% 6% 1% 2% 4y% 19% 1 2% 
1 7 1 2 4 231 1 2 

: i 1 Hy i 2 ri +4 eis 1 2 
a a 
1 1 1 7 1 3 4 1 1 3 
1 1 1 6 1 ae 5 19 1 3 
1 7 1 3 5 22 1 3 

iw i i OR ie BRO 
1% 1K 1% 7% 1% 3K% 5% 22% 1 3% 
6 1 3 5 19 1 4 

' : : 9) 1 3 $3 19 1 4 
1% 1% 1% 6% 1% 3% 5% 19% 1 4 
3 20 1 4 

eee eee ee ee ee de 
1% 1% 2K 6% 2 4y 6 21% 1% 3% 


Fig. 6—Limit of wear on truck swing hangers 


a week. A thorough inspection of the tie rod and small bushing 
should be made every four months. If the anchor 

allowed to operate loose the threads on the tie bar 
destroyed as well as the small bushing. 
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General Inspection and Adjustment 


The cost of truck repair at overhaul periods can be greatly 
reduced if proper inspection and adjustments are made in the 
coach yards. 

The riding of the truck is dependent on these inspections and 
adjustments as much as the truck design as no truck, whatever 
its design may be, will not ride properly if it is allowed to run 
improperly adjusted. 

The cars must be kept level at all times because an unlevel 
car will roll and have excessive lateral thrust if out of level. 

Rigid side bearing clearance should not be allowed to exceed 
So in. total. If a flexible side bearing is used, such as spring 
or rubber, the side bearing should be set with “O” or clearance 
with a slight compression. 

The oil level in the anti-friction bearings should be checked 
at regular intervals. Each manufacturer of anti-friction bearings 
has a different check period. 

Stench and smoke bombs, if used, should have a representative 
sample tested at least once a year. 

The report was submitted by V. L. Green, chairman, assistant 
mechanical engineer, Chicago, Milwaukee, St. Paul & Pacific, 
Milwaukee, Wis.; N. T. Olson, principal mechanical engineer, 
Chicago & North Western, Chicago; J. A. Schroeder, engineer 
car maintenance, Union Pacific, Omaha, Neb.; G. J. Flanagan, 
chief car inspector, New York Central, New York; H. J. Oliver, 
assistant superintendent motive power, Detroit, Toledo & Ironton, 
Dearborn, Mich.; O. H. Clark, assistant superintendent car 
department, Missouri Pacific, St. Louis, Mo.; E. S. Swift, chief 
car inspector, Wabash, Decatur, Ill.; J. R. Matthews, assistant 
mechanical superintendent, Pullman Company, Chicago. 


Discussion 


This report was highly commended and much of the discus- 
sion centered around wheel conditions on streamline passenger 
cars which are interchanged or pass over two or more raifroads 
in proceeding from the original to the final terminak.y The 
point was made that present A. A. R. rules for condémning 
wheels on such cars are entirely inadequate as these wheels are 
frequently found with double flanges and mismated on the same 
axle by one to three tape sizes. One member said that -indi- 
vidual roads should be permitted to remove such wheels on a 
mileage limit or judgment basis to permit satisfactory operation: 
Another member pointed out some of the practical difficulties 
in the way of removing these wheels on the basis of service 
mileage. The consensus was that present A. A. R. rules for 
wheel change on through-line passenger cars should be revised 
in the light of the conditions mentioned. 

(The report was accepted.) 


* * * 
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Car shop Automotive Equipment* 


Your committee proposes to show, through the use of pictures 
and brief description, many of the newer types of automotive 
equipment which have proved adaptable to car department use. 






Cc. Cowden, 
Chairman 


However, before proceeding with that part of the report, we 
feel that a brief review of some of the items covered in the report 
to the 1946 convention is in order. 

You will recall that, in connection with automotive equipment 
for use in train yard and on the light repair tracks, the following 
types of equipment were recommended: Three-wheel, pneumatic- 





* From the report of the Committee on Car Department Automotive Equip- 
ment presented at the meeting of the Car Department Officers’ Association 
held at Chicago September 15 to 18, 1947. 
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Power truck handling side frame with chain connection from swiveling 
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Additional data supplementing 
the extensive and comprehen- 
sive report on this subject 
presented at the 1946 meeting 










Another type of lift truck stacking pallets loaded with brake shoes 


tired, delivery truck with low flat deck; small lightweight tractor 
with pneumatic tires; swing boom tractor crane with telescopic 
boom. 

Our study indicates that the three types of equipment men- 
tioned above are still the most practical for general use; how- 
ever, we are told that in many shops where the size of the opera- 
tion warrants, lift trucks of various types are proving useful. 
Many of the pictures which will be shown later will demonstrate 
various uses to which lift trucks can be put and we feel that 
some type of lift truck should be added to the above list. 

In another phase of the 1946 report, the subject of automotive 
equipment for use in repairing cars set out between terminals was 
covered at some length. Four types of equipment, which were 
in most common use were discussed, including: One-half-ton 
pick-up truck, with cab; one-ton stake body, with benches on deck 
for seating passengers; station wagon equipped with heavy-duty 
springs in rear; jeep with 4-wheel drive and small stake body. 

In addition to the above, considerable time was given to the 
discussion of a truck chassis with cranes mounted on the bed, 
power being furnished by the motor. The cranes are used for 
loading wheels and other equipment at the shop and unloading 
at the car after arrival, as well as handling truck sides and 
bolsters during the wheel changing operation. We are informed 
that the use of this type of truck for making repairs to cars set 
out between terminals has increased and that satisfactory results 
are being obtained. 

It has come to our attention that, in addition to the above, some 
roads are now experimenting with a truck similar to that men- 
tioned above, but in place of the crane being mounted on the rear 
deck, the truck is equipped with an hydraulic-lift tail gate. 

On the basis of reports received, we feel that a brief descrip- 
tion of this equipment is warranted. 

In lowered position, the tail gate rests flat on the ground, the 
loading surface being approximately 4 in. above the ground level, 
which facilitates loading. After loading, the gate raises. ver- 
tically to the level of the truck bed so the load can be slid or rolled 
directly onto the bed. The gate then is raised into normal position 
of closed tail gate, protecting the load. 

The rated lifting capacity of the gate is 3000 1b., which makes 
it possible to load mounted wheels, truck bolsters, truck sides, 
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jacks, blocking, etc., with a minimum of effort and without tying 
up shop cranes and other equipment. 

Upon arrival at the car to be repaired, the rear of the truck 
can be backed into the desired position and material unloaded 
quickly and easily. 

It also seems probable that a truck of this type could be used 
to transport men, blocks, jacks, etc., to minor derailments, and in 
many cases forestall calling of relief train and full crews. This 
would be especially true of yard derailments where engine and 
crew are often tied up for hours because of having to haul a 
block car containing blocking, tools and other equipment to the 
point of derailment. 

Also, at major derailments, because of the ease with which a 
car truck can be loaded and unloaded, we believe that a truck of 
this type could be used for hauling ties, pulling light wreckage 
out of the way and many other jobs which would expedite the 
clearing of the main track. 

We feel certain that trucks equipped with hydraulic-lift tail 
gates will prove to be popular in the near future, as more and 
varied uses for it are being discovered daily. 

In connection with automotive equipment for use in heavy 
repair shops, we have no specific recommendations to add to our 
previous report, but hope that you will be able to get some con- 
structive ideas from the pictures which will be shown at this 
time. 

(The committee here presented 23 lantern slides illustrating 
various types of automotive equipment successfully used in ‘car 
repair operations.—Editor. ) 

That concludes the showing of the pictures and in closing 


Small dump truck effectively used in cleaning cars of scrap, refuse, etc. 


may we again recommend that at points where the size of the 
operation warrants, a central garage for daily servicing and 
repairs of automotive equipment be established, to be used 
jointly by all departments; also, that concrete roadways be pro- 
vided wherever possible, in order to get the maximum perform- 
ance from automotive equipment. 

(The report was signed by C. C. Cowden (chairman), assistant 
superintendent car department, New York, Chicago & St. Louis, 
Cleveland, Ohio; J. G. Rayburn, superintendent car repair shop, 
Chesapeake & Ohio, Russell, Ky.; A. C. Schroeder, assistant 
superintendent car department, Chicago, Milwaukee, St. Paul 
& Pacific, Milwaukee, Wis.; G. D. Minter, division car in- 
spector, Norfolk & Western, Portsmouth, Ohio; H. H. Young, 
superintendent car department, Illinois Central, Chicago ; V. Small, 
assistant general master car builder, Elgin, Joliet & Eastern, 
Joliet, Til.) 


Discussion 
Considerable interest was displayed in the end-gate lift truck 
and one member asked if it could be used to pull cars in cases 
of derailment. The chairman replied that this would not be 
possible ‘with lighter trucks, but that heavier trucks of this type 
can be used to rerail empty cars ‘at considerable distances 
from terminals. 
A question was raised regarding the cost of concrete runways, 
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* President of the American-Marietta Company, Chicago. 


one member from New Orleans, La., stating that rclled shell 
or gravel runways are producing good results and another that 
promising experiments are being conducted with four inches of 
decomposed granite on top of a cinder base, when properly 
rolled. Another suggestion was the use of two inches of chat 
on a gravel base. The consensus was, however, that all runways 
of this type require considerable maintenance expense in order 
to keep the surfaces smooth and level and that concrete runways 
will pay a substantial return on the investment at all major car 
repair points. 
(The report was accepted.) 


Railway Paint 
Needs Are Urgent 


By Grover M. Hermann* 


Ignored by most travelers, but revered by railroad 
hobbyists, exotic and fanciful Pullman car names will 
be big business for paint manufacturers during 1947. 
Even the insignificant numbers and names on chair cars, 
coaches, diners, and sleepers will represent a $70,000 
expenditure in a projected $100,000,000 painting pro- 
gram of 737 domestic railroads. These railroads will 
use 14,000,000 gal. of exterior and interior paints on 
rolling stock and buildings. 

Ten years of depression economies and five years of 
war-time operations have combined to make much roll- 
ing stock obsolete. Unless the remaining equipment and 
all buildings are repainted soon, further obsolescence 
and curtailment of service is inevitable. The paint in- 
dustry must double its best pre-war output to meet 
current demands for $32,000,000 worth of railroad 
finishes. 

Of this amount, paint for freight and gondola cars 
cars will require the largest single expenditure, taking 
25,000,000 worth of material. Buildings, which range 
from small switch shanties to mammoth metropolitan 
terminals, will take interior and exterior finishes valued 
at $5,550,000. Paint for locomotives and passenger cars 
will cost the railroads more than $3,000,000 and mis- 
cellaneous structures, including signs, signals, water 
stations, and bridges will consume a variety of finishes 
worth $600,000 in the aggregate. 

Materials represent only 35 per cent of a railroad’s 
painting bill. Unprecedented gallonage, higher raw mate- 
rial costs, and increased labor costs, will largely explain 
the railroads’ big painting bill this year. 

Where all railroad demands were satisfied with paints 
worth $16,000,000 in 1940, refurnishing of 892,231 
freight cars at $27 each this year will take $24,090,318 
worth of paint, mostly brown-red. Refinishing of pas- 
senger cars will cost $60 on the average, with the paint 
bill for 25,850 cars totalling $1,575,232. If 5 gal. of 
paint are applied to each of the 370,000 railroad build- 
ings, total expenditure will exceed $5,000,000. And 
paints for roadway signs will cost $275,000 at present 
prices. 


Present Paint Trends 


In earlier days, railroads used paints for protection, 
not decoration, so we concentrated on black finishes for 
locomotives, green for passenger cars, and red-brown 
finishes for freight cars. Although these colors are still 
listed as “standard,” Class I railroads run the gamut 
in color specifications today. 

Orange has found wide acceptance on high-speed 
trains because of its visibility. Yellow has become tradi- 
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tional for refrigerator cars because it shouts for ‘‘special 
handling” in the freight yards. Aluminum paint has 
won wide favor on bridges, poles and other structures. 
The railroads have become so color conscious that crack 
passenger trains are now designated by such names as 
“The Green Diamond,” “The Royal Blue,” “The Silver 
Meteor” and “The Redbird.” 

Although railroad paint consumption this year will 
far exceed previous sales records, equipment serving 


280,000 miles of right-of-way in the United States and - 


Canada always takes a large amount of special finishes. 

Locomotive front ends are refinished frequently due 
to extreme boiler temperatures. A bridge near the coast 
needs painting every 3 years while similar structures 
in desert areas need attention every 10 years. Depots 
and other buildings must be given one-coat of exterior 
and interior treatment every 4 years. Box cars can go 
8 years without repainting but gondola cars, subject to 
damage by sledges when frozen coal is unloaded, need 
paint every 5 years. Ideally, passenger cars are repainted 
every year when sales appeal is a factor while secondary 
or commuter trains can operate for several years before 
cinder abrasion and locomotive gases take their toll in 
paint deterioration. Locomotive cabs, tenders, and trucks 
are repainted every time a major shop overhaul is 
scheduled. 

Paint prices have risen sharply in specialized trans- 
portation finishes due to substantially higher raw mate- 
rial costs. As an instance, before the war linseed oil 
could be purchased at a price of approximately 75 cents 
a gallon whereas today it costs approximately $2.95 a 
gal. Practically every other oil used in paint manufacture 
has advanced in approximately the same proportions. 
Glycerine which could be bought for 11 or 12 cents a 
pound before the war now costs from 55 to 65 cents a 
pound. Lesser advances have taken place in practically 
every paint manufacturing raw material which, of course, 
must be reflected in increased selling prices for paints. 
To offset some of these advances in costs, and scarcities 
of raw materials, the paint industry has made remark- 
able progress in developing and utilizing many chemicals 
which were previously unknown to the paint industry. 
This has enabled them to supply more paint and, in 
many instances, vastly superior products which tend to 
offset ultimate painting costs. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of dect- 
sions as rendered.) 


Railroad Possessing Car 
Responsible for Fire Damage 


A Great Northern baggage car loaded with Govern- 
ment property, consisting mainly of sea bags* and “bed 
rolls, was discovered on fire near Brundidge, Ala., 
while being moved in an Atlantic Coast Line train on 
January 31, 1944. The fire was extinguished at that 
point and moved to Montgomery, Ala., where the con- 
tents were removed in the presence of military authori- 
ties and the car inspected. The damage to the car was 
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estimated at $225.00 and being found safe for service 
it was reloaded with the original contents for shipment 
to its destination, Camp Pendleton, California. The car 
was moved via the Louisville & Nashville and the 
Louisiana and Arkansas and delivered to the Texas & 
Pacific at Shreveport, La., on February 6, 1944. About 
30 miles out of Shreveport a fire was discovered while 
en route in a T. & P. train. After the fire was extin- 
guished the car was billed home empty for repairs- 
The G. N. billed the A. C. L. for $2,051.33, the totak 
cost of repairs due to the fire damage. The A. C. L~ 
refused to pay the bill, claiming that it was responsible 
only for the $225.00 damage and that the T. & P. was 
responsible for the remainder. The T. & P. contended 
that the second fire was a continuation of the first one 
on the A. C. L. and resulted from the failure of that 
road to completely extinguish the fire in the contents. 

In a decision rendered April 10, 1947, the Arbitration 
Committee said, “The railroad in possession of car is 
responsible for fire damage occurring on its line. The 
Atlantic Coast Line, therefore, should issue defect card 
for items damaged while car was in its possession and, 
likewise, the Texas & Pacific should issue its defect 
card to cover the additional items damaged while car 
was in its possession. The Great Northern should then 
render bills against these railroads on basis of items 
shown on their respective defect cards. The contention 
of the Texas and Pacific is not sustained.” Case 1824, 
Atlantic Coast Line versus Texas & Pacific. 


Canadian National photo 
Making a welded repair at a rip track © 
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Air Brake Equipment Report" 


In previous reports of this committee, there have been papers 
and discussion relating to the maintenance of No. 6ET, No. 8ET 
locomotive brake equipments, maintenance of locomotive -air 
compressors and KM vent valves. 

During the war years there was a shortage of materials and 
man-power, especially skilled labor. Substitute material was 
used, some proved satisfactory, some not. Maintenance was a 
serious problem. Today, when adjustments to peace-time business 
and living are being established once again, there still remains 





R. J. Dewsbury, 
Chairman 


a shortage of material due to several causes arfd also a shortage 
of skilled labor. 
This committee chose for this meeting a report on the proper 
protection of air brake equipment and its relation to maintenance. 
The report is divided into sub-topics on strainer protection, 
lubrication, shipping and handling and the elimination of moisture. 


Strainer Protection Devices 
By R. H. CANTZLER 


Mechanical Expert, Westinghouse Air Brake Company 


: The importance of adequate and efficient strainer protection for 
air brake devices is generally well known to locomotive mainte- 
nance officers. Analysis of the residue found in the air cylinder 
of compressors which had been in service for some time and which 
were equipped with older and less efficient types of strainers re- 
vealed that over 60 per cent of the residue was iron oxide, 5Y% 
per cent was sand and pieces of coked coal were also present. It 
is well recognized that the abrasive sand and coal contributed 
largely to piston ring and cylinder wall wear and valve leak- 
age, although finely divided iron oxide has not been found to 
produce appreciable wear. Analysis of residue found in com- 
~~ tin geet gen modern “G” type filters shows no sand 
or coal present, iron oxide consists of very fine icles. 

Shortly after the introduction of the improved fuse com: 
pressor intake filters and strainers a survey was made to deter- 
mine the decrease in maintenance made possible through the use 


* From a Report of the Committee Air Brakes presented before 
meeting of ive Malatenemee, Offices Association held at ce 


the 
cago September 15 to 17, 1947. 
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The protection and proper han- 
dling of air brake devices go a 
long way toward assuring satis- 
factory performance in service 


of more efficient air filters. One railroad reported the average 
service life of compressors with the improved filters and adequate 
lubrication to be 250,000 miles, or the period between shoppings, 
as compared with the previous average of 38,000 miles for the 
same class of engine. At the shopping it was found that 80 per 
cent of the compressors could have continued in service without 
renewal of any of the main piston rings. Another road reported 
average service life of 350,000 miles with some compressors 
exceeding 400,000 miles. Steam compressors in switching service, 
equipped with type G filters, were found to run four to six 
years without changing rings, while motor driven compressors, 
similarly equipped, increased their average maintenanc period to 
18,000 hours of service on several properties. 

The manufacturers have continuously conducted research with 
the object in view of providing the most efficient types of strainer 
for the different classes of service for which they may be re- 
quired. The felt Staynew filter insert has been tested and found 
to be substantially 100 per cent efficient with very little restriction 
of air flow while operating in conjunction with steam driven com- 
pressors. When used with motor driven compressors in load- 
unload operation, however, oil vapor reaching the felt during the 
unloaded phase has a tendency to hold dirt particles on the surface 
of the strainer and thereby to restrict the air flow. For this type 
of operation, therefore, a wire mesh insert is recommended. The 
efficiency of the wire mesh insert depends on oil retained on the 
surfaces of the strainer element and with. load-unload operation, 
oil is replenished from the compressor during the unloaded phase. 
Under consideration at the present time is an oil bath type of 
air strainer for use with motor-driven locomotive compressors in 
load-unload operation. This type is self-cleaning and will give 
longer service without attention but one possible disadvantage is 
the fact that oil and dirt will be taken into the compressor when 
the strainer element becomes completely clogged with dirt, 
whereas compressors equipped with wire mesh or felt filters will 
become less efficient with the restriction of the intake as the filters 
become clogged and thus call attention to the inoperative filter. 

The maintenance of filters in clean and efficient condition will, 
therefore, be seen to be of great importance. Conditions of service 
will govern the most satisfactory cleaning intervals of filter and 
strainer elements. Many railroads have found it advisable to 
clean compressor intake filters at the quarterly inspection period. 
Instructions for cleaning and maintaining type G inserts are given 
in Instruction Pamphlet No. 5026. Dry dirt is dislodged from 
the felt strainer element by jarring on a hard surface and by the 
use of dry compressed air along the surface of the convolutions. 
Filters with oily dirt are cleaned with the aid of a hydrocarbon 
solvent. In this connection it should be noted that any type of 
lye solution will cause rapid destruction of the felt. The felt 
strainer with wire covering may also be cleaned by blowing air 
through the element ‘in the reverse direction with the aid of a 
strainer cleaning device similar, in operation, to that used with 
the “AB” strainer but necessarily much Jarger. Wire mesh units 
are cleaned with a suitable solvent and blown clean after which 
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oil is applied and the inserts are ready for further service. 

Main reservoir line filter inserts are cleaned according to 
methods indicated for compressor intake filter units. 

Dirt collectors and drain cups are used for the protection of 
air brake devices from abrasive materials and moisture and should 
be cleaned as experience dictates. 

The Type E strainer ‘incorporates the standard “AB” strainer 
unit and has been found to be of great advantage in decreasing the 
maintenance of air operated horns and compressor governors. For 
example, some roads have found it possible to increase the regu- 
lar maintenance interval of governors from six months to the 
period between Class 3 repairs. The strainer unit is easily re- 
moved and cleaned inexpensively in the AB strainer cleaning 
device which may be found at all major railroad car cleaning 
terminals. 

Strainers located in the non-pressure heads of locomotive brake 
cylinders have reduced cylinder wear and packing cup failures. 
These strainers, which are usually of the curled hair type should 
be cleaned when the cylinders are cleaned at locomotive shopping 
periods and renewed as found necessary. 

Other strainers and filters are incorporated into various air 
brake devices for the protection of the complete devices of their 
component parts. In general these will be removed with the 
devices at their regular cleaning periods and cleaned or renewed 
in the air brake shop. Among these are included strainers in 
vent valves, brake pipe strainers of distributing and control valves, 
and charging chocke felts used in the D-24 Control Valve. 

While it is not always possible to analyze the direct benefits 
attributable to any strainer in particular, experience has shown 
that the proper use of efficient strainers has resulted in greatly 
reduced maintenance through lack of wear and associated longer 
intervals between removal from the locomotives. Effective strain- 
ers have also led to more reliable functioning of air brake de- 
vices with consequent decrease of failures in service, which is of 
prime importance to locomotive department officials. 


Importance of Careful Handling of 
Brake Equipment 


By P. F. Conahan 
General Air Brake Instructor, Virginian 


Handling of air brake equipment, so as to insure that it will be 
applied to a locomotive in the best possible condition, is much 
more important than most of us realize. Keeping maintenance 
costs at the lowest possible level can only be accomplished if the 
parts involved are applied to the locomotive in as near perfect 
condition as possible. Maintenance costs rise or drop—sharply de- 
pending on the care used by the various men who clean, test, 
repair, and transport all the different air brake parts. Money 
spent to do this work should guarantee the longest possible serv- 
ice from the parts, but, due to conditions which we shall elaborate 
on in this paper—such is not always the case. 

Anyone who has watched triple valves, feed valves, brake 

valves, distributing valves, and other parts come off a test rack 
in perfect condition, only to see them fail when applied to a 
locomotive, can picture the necessity of careful instruction and 
supervision of personnel in regard to the handling of this equip- 
ment. Parts, which due to improper handling, do not give proper 
length of service, or cause failures on the road, are responsible in 
a large part for high maintenance costs. 
: Centralization of air brake cleaning to as few points as possible, 
is one of the best ways to decrease maintenance costs. Cen- 
tralizing the cleaning enables you to place the most capable men 
on the work, and they, in turn, can educate and train the younger 
and less experienced men. 

Careless handling has reduced the life expectancy of many 
valves, necessitating the replacement of many of their working 
Parts—caused innumerable failures—and, to an untold extent, in- 
creased maintenance costs. Probably the greatest single cause 
for improper handling of air brake parts is poor supervision, or— 
rather—a lack of supervision. Training in the right methods is 
of the utmost importance. 

We all understand that a poorly trained man, rarely—if ever— 
becomes a good mechanic. Practical knowledge in the field of air 
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brake work is very essential, but must be supplemented by the 
study of the proper air brake books. Supervision can help to a 
great degree, by demonstrating, instructing, and encouraging their 
men in the proper methods of handling parts. Education of air 
brake men—especially those whose duties are to handle, repair, 
and test the parts, has fallen sadly to the rear in recent years. 
Only by the intent interest of those of us now actively engaged in 
air brake supervision, can this condition be improved. 

There are three principal places where careful handling of 
newly cleaned and repaired equipment will insure its giving satis- 
factory service, and thereby decrease maintenance costs. These 
three places are, namely and in order: first, the air brake room 
where the parts are cleaned and tested; second, transportation to, 
and later handling of the equipment by the stores department; 
and, third, the care and attention given the equipment by the men 
who remove it from and apply it to, locomotives. 

How often have you seen valves of all kinds, which have passed 
a satisfactory rack test, carelessly removed and dropped heavily to 
the floor or bench? The sensitive parts in valves can easily be 
seriously injured, or even destroyed, by this practice. How often 
have you witnessed a man who has tested a valve, permit it to 
lie around uncovered where there is dust and dirt? How often 
have you seen men place the repaired valves where the face and 
passages can absorb all kinds of foreign bodies, which, later on, 
are carried into the valve itself? How many brake cylinder pack- 
ing cups have been injured by improper application? Usually, 
the injury is to such an extent that they may have to be replaced 
as soon as the locomotive is tested out. How many brake cylinder 
walls have been scored by the men permitting foreign bodies to 
remain in the cylinder when they have assembled the brake cylin- 
der piston? These are just a few things which add to maintenance 
costs. 

Instruction and careful supervision to prevent these practices, 
are the primary essentials of a well-conducted air brake room. 

The stores people are a big factor in increasing maintenance 
costs; parts turned over to them in perfect condition, are often 
found to be defective when applied to a locomotive. Careless and 
rough handling between the air brake room and the storehouse, 
often results in a part being rendered useless before it ever 
reaches a rack or bin in the storehouse. Improper storage of parts 
in the storehouse itself, very often results in defective equipment 
being shipped to outlying points. Rough handling of parts, when 
they are being placed in cars for shipment, and the same rough 
handling, when they are removed at their destination, is another 
instance for an increase in maintenance costs which is entirely 
unnecessary. 

The adverse conditions under which men are sometimes forced 
to work, tends to make them careless. How often have you 
witnessed a man draw a new valve on a store order—take it to 
a locomotive and drop the valve down in the dirt beside the 
locomotive? How often have you seen a man remove a valve 
and never clean off the face of the gasket or examine the gaskets 
themselves before applying the new valce? Conditions of this 
kind often result in failure to pass the test device code and neces- 
sitate labor, which, naturally, increases maintenance costs. The 
subject of covers and containers for air brake parts, which are 
charged to outlying points, is one that should be given careful at- 
tention. The original cost of the proper cover or container is ° 
very slight, compared to the work it does toward safe-guarding 
the valve or piston which it contains. 

The air brake room, which turns out the greatest percentage 
of parts which give the longest service, and, therefore, tends to 
decrease maintenance costs, is the one which observes these three 
rules : 

1. Careful and intelligent handling of all parts. 

2. Cleanliness of the room and its surroundings, including the 

test rack, benches, and all parts stored in the room itself. 

3. Careful, intelligent, periodic inspection and instruction by 

the supervision in charge. 

Any appreciable decrease in maintenance costs must, therefore, 
come from the close cooperation of all department and personnel 
actively engaged in the handling of these parts. 

The report was signed by R. J. Dewsbury (Chairman), -asst. 
gen’l air brake inspector, Chesapeake and Ohio; R. L. Holderby, 
air brake foreman, Chesapeake and Ohio; R. H. Cantzler, me- 
chanical expert, Westinghouse Air Brake Co.; A. M. Malmgren, 
gen’l diesel supervisor, St. Louis—Francisco; R. S. Brown, serv- 
ice engineer, New York Air Brake Company and P. F. Canahan, 
gen’l air brake instructor, Virginian. 
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Lecomotive Boiler 
Questions and Answers 


By George M. Davies 

















desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 






































Computing Boiler 
Patch Efficiencies . 


Q.—Please analyze the various ways in which the patch shown 
on the attached print could fail, with particular attention along 
line A-B. In considering the efficiency along this line, may any 
allowance be made for the length of the crack? Please discuss 
the condition left of section X-X where the crack extends almost 
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outer row, and through one 1%%-in. hole plus one 
rivet in single shear. (top of patch) 


6—Tearing of the plate between the four rivets in 
the outside diagonal row. 
The efficiency in each of the above possibilities of failure 
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‘to the center line of the first row of the 50-deg. double-riveted 
joint. Where is the limiting zone of the 50-deg. seam? Could 
the crack extend as much as 814g in. to the left of section X-X 
or more than % in. below the center line of the patch?—W. H. B. 

















A.—The patch may fail in any of the following pos- 
sible ways: 

1—Tearing of the plate through the four rivet holes 
in the first row plus shearing of seven rivets in 
single shear. . 

2—Tearing of the plate remaining in the shell along 
line A-B (through crack) plus shearing of nine 
rivets in single shear. 

3—Tearing of the plate through four rivets in the 
second row plus three rivets in single shear. 

4—Tearing of the plate through two rivets in the 
outer row plus one rivet in single shear. (bottom 
of patch) aes 

5—Tearing of the plate through two rivets in the 
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Principal dimensions of the 34-in. patch 


(This department is for the help of those who is computed as follows: 


17% —(4X15¢) =12 in. 
12.125 X 50000 +-7 X 1.3530 X 44000 





17.375 X 50000 


606250-+-416724 





17%— 
7 


868 


= 117.7 per cent 


750 
744+M42%)=7 in. 
in. = crack including 1%-in. dia. hole 


Yin =two )4-in. drilled holes 
2% in. =two 15%-in. rivet holes 
7X 50000 +-9 X 1.3530 X 44000 





17.375 X 50000 
350000 +-535788 





868750 


=101.9 per cent 





3— Pitch=11% in. 
1134 —(3 X1 54) =75¢ in. 
7.8125 X 50000 +3 X 1.3530 44000 





Section X= 





75 X 50000 


11.75 
390625 +178596 





587500 


4— Pitch =53¢ in. 


534—154=41 


=96.8 per cent 


% in. 


4.4375 X 50000 +1 X 1.353 x 44000 





S. 
221875 +59532 





287500 


5— Pitch=5% in. 
534 —(15¢ +114) =35 in. 
3.3125 X50000 + 1 X 1.3530 X44000 


75 X 50000 


=97.8 per cent 





5.75 
165625 +59532 





_ 287500 


x 50000 
=78.3 pet cent 
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6— Diagonal Pitch =13% in. 
Longitudinal Pitch =81¥ in. 
1344—(3 X15¢) =9% in. 
9.5625 X 50000 


8.6875 x 50000 


In designing a patch where additional holes are to be 
drilled in the shell, care should be taken not to weaken the 
shell as is apparent in the outer row at the top of this 
patch, failure method 5, even though the tear to be con- 
sidered is only through three holes. The patch would be 
improved by increasing the length of the top half so as to 
have five rivets in the outside diagonal row, thus obtain- 
ing a condition where there would be three rivets in single 
shear to support the tearing of the plate through the two 
rivet holes plus the one 1%-in dia. hole between them. 

In designing patches it is customary to accept the 
conditions as found on the boiler, and design the patch 
around these conditions so that the efficiency of the patch 
will at least be equivalent to that of the longitudinal seam 
of the course to which it is attached. In this particular 
case any increase in the length of the crack would reduce 
the efficiency as computed in formula 2. When designing 
patches for cracks running longitudinally on the boiler, 
it is good practice to make the distance from the end of 
the crack to the nearest rivet measured longitudinally at 
least equal to the rivet spacing in the longitudinal seam 
of the course to which the patch is applied. For cracks 
running circumferentially, the distance from the end of 
the crack to the nearest rivet measured circumferentially 
should be at least equal to the rivet spacing of the adjacent 
circumferential seam. 





=110 per cent 


Safety Platform for 
Locomotive Shop Use 


By G. H. Raner* 


The arrangement shown in the illustration’ permits 
easy and safe access to locomotive cabs by means of a 
fixed step ladder. The platform ladder is 14 in. wide, 


* Special assistant, office of general superintendent of equipment, Illinois 
Central, Chicago. 


Safety platform for application to the back of locomotive cabs 
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and the height or length of step ladder is governed by 
the type of locomotive most frequently repaired and by 
the distance from the cab floor to the shop floor. Suff- 
cient clearance is allowed at the bottom of the steps to 
permit moving the locomotive without disturbing the 
step platform. The steps are tread steel 7% in. wide 
and 13% in. long, secured by two rivets at each end. 
The hand rail, which is a 1l-in. diameter second-hand 
pipe, extends within convenient reach of one mounting 
the ladder and across the full length of the platform. 

The platform is 9614 in. overall in length and 24 in. 
wide. The deck is regular apron tread steel, secured by 
bolts and welds and fully supported by a 1-in. by 114-in. 
T-iron at the outside edge and a 1-in. by 1l-in. by %4-in. 
brace along the side next to the locomotive cab. 

The step platform as a unit is bolted to the rear of 
the cab through holes where the apron is fastened. The 
bolting arrangement may be seen in the illustration. 


Air Brake 
Questions and Answers 


The 24 RL Brake Equipment for Diesel-Electric 
Locomotives—Parts of the Equipment— 
Locomotive A Unit 


556—Q.—Where is the D-24-A feed valve located? 
What is its function? A—The D-24-A feed valve, at- 
tached to the side of the pipe bracket, regulates the pres- 
sure in the brake pipe with the automatic brake valve 
handle in running position and in controlled release 
position. 


557—Q.—Describe the regulation portion. A.—The 
regulating portion consists of the pressure adjusting 
handle 26 for setting regulating valve spring 21 and dia- 
phragm 19, so that regulating valve 27 permits the air at 
the required pressure to flow to the supply portion and 
thus control the air pressure delivered by the feed valve. 
Regulating valve spring 32 keeps regulating valve 27 
seated when the delivered air pressure is at the upper 
regulating valve spring setting. 

558—Q.—Describe the supply portion. A.—The sup- 
ply portion consists of the supply piston 7 which operates 
supply valve 11 to admit or cut off the delivered air as 
controlled by the regulating portion. Supply valve spring 
9 keeps supply valve 11 closed when the delivered air 
pressure is at the regulating valve spring setting. 


559—Q. —What is the S-40-D Brake Valve? A— 
The S-40-D is a self-lapping brake valve by means of 
which the locomotive brake cylinder pressure is controlled 
independently of the train brakes in accordance with the 
position of the brake valve handle in the application 
zone, 

560—Q.—What is the duty of the self-lapping por- 
tion? A.—The self-lapping portion automatically laps 
off the flow of air when the applied pressure reaches the 


valve corresponding to the position of the brake valve 
handle. 


561—Q.—How is the application and release of lo- 
comotive brake obtained? A.—Application of the loco- 
motive brake is obtained by moving the brake valve 
handle to the right and release by moving to the left. 

562—Q.—W hat does the S-40-D Brake Valve consist 
of? A.—The S-40-D Brake Valve consists of the fol- 
lowing: (A)—Pipe bracket 85 to which all the pipe con- 
nections are made. (Fig. 10) ; (B)—Body portion 2-in 
which are housed the shaft with the various operating 
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cams, the application valve 25 which controls the open- 
ing to the independent application and release pipe, the 
controlled emergency valve 24 which vents controlled 
emergency pipe in Full Application position to cut out 
the controlled emergency feature, and the release pilot 
valve 105 which provides independent’ release; (C)— 
Pipe bracket filling piece 111 which is located ‘between 
the pipe bracket 85 and valve body portion; (D)—Body 
portion 47 which houses the self-lapping unit; (E)— 
Handle guard 34 in which are located the brake valve 
operating handle 38, shaft housing 6, handle stop 4 and 
the release check valve operating bail 37. 


563—Q.—How many connections has the pipe bracket? 
A.—The pipe bracket 85 has four connections. 


564—Q.—Name them. A.—30—main reservoir sup- 
ply ; 20—which connects the brake valve to connection 
44 of the K-2 Rotair, where a passage is provided in 
Freight or Passenger position to the Independent Ap- 
plication and Release Pipe and the D-24 control valve 
application and release portion; 13—which connects the 
brake valve to connection 45 of the K-2 Rotair, where 
passage is provided in Freight or Passenger position to 
the Actuating Pipe and the D-24 control valve applica- 
tion and release portion ; 35—Controlled Emergency Pipe 
which connects the brake valve to connection 35 of the 
K-2 Rotair Valve and the controlled emergency portion 
of the D-24 control valve. 


565—Q.—Name the brake valve handle positions. A. 
—The brake valve handle has three positions from left 
to right (1) Locking Position; (2) Release and running ; 
(3) Application Position which includes the full appli- 
cation zone. Independent release after automatic appli- 
cation is obtained by depressing the S-40-D brake valve 
handle. 


Questions and Answers 
On Locomotive Practice 
By George M. Davies 


(This column will answer the questions of our 
readers on any phase of locomotive construction, 
shop repairs, or terminal handling, except those 
pertaining to the boiler. Questions should bear 
the name and address of the writer, whose identity 
will not be disclosed without permission to do so.) 


Repairing Center Castings 
Q.—We have considerable wear on our engine-truck center 
castings, both male and female portion. How can satisfactory 


repairs be made to restore them to their original condition ?— 
M. F, J. 


A.—The male center casting should be removed and 
the center plate portion turned to a true diameter. Then 
build up the outside circumference of the center plate 
portion with weld for a distance equal to at least the 
amount the center plate engages the truck bolster. After 
welding is completed the center plate should be again 
turned to the required diameter. Where the rim of the 
female center plate portion of the bolster has sufficient 
stock, the inside diameter should be turned out % in 
oversize toa 3-in. minimum depth. A steel bushing 
should then be made to set into the center plate portion 
of the bolster, restoring it to its original diameter. 
This bushing should be welded in place, the weld being 
carried around the outside circumference of the bushing. 
The edges of the bushing and the bolster are beveled 
at 45 degrees for welding. 


Running-Board Location 


Q.—On some of our locomotives the injector delivery pipe 
runs_along the boiler directly above the running board. The 
width of the running board complies with the Safety Appliance 
Standard for locomotives although the distance from the outside 
of the pipe to the edge of the runboard is slightly less than ten 
inches. Is there any rule that limits such a condition?—R. E. K. 


A.—The safety appliance standards for locomotives 
provides that running boards shall be not less than 10 
inches wide. If of wood they must be not less than 1% in. 
in thickness; if of metal, not less than %¢ of an inch, 
properly supported. If the running boards on the loco- 
motive comply with this rule thev should be satisfactory ; 
however, Section 2 of the Loconotive Inspection Law 
states: “It shall be unlawtul tor any carrier to use or 
permit to be used on its line anv locomotive unless said 
locomotive, its boiler, tender, and all parts and appur- 
tenances thereof are in proper condition and safe to 
operate in the service to which the same are put, that the 
same may be employed in the active service of such carrier 
without unnecessary peril to life and limb and unless said 
locomotive, its boiler, tender, and all parts and ap- 
purtenances therof have been inspected from time to 
time in accordance with the provisions of this Act and 
are able to withstand such test or tests as may be pre- 
scribed in the rules and regulations hereinafter pro- 
vided for.” 

Under this section it becomes the duty of the carrier 
to operate the locomotive in a safe condition. If the 
condition outlined in the question would constitute an 
unsafe condition in that the runboard is obstructed 
in any way, it could be considered a violation of the 
inspection law even though the running board complies 
with the Safety Appliance Standards. 


Advantages of 
Flame Priming 


Q.—What are the advantages of flame-priming surfaces in 
preparation for painting?—M. K. V. 


A.—The flame-priming process consists of passing over 
steel surfaces a series of closely spaced oxy-acetylene 
flames that have an extremely high temperature and 
velocity. As a result, all mill scale that is not tightly 
bonded is popped loose by sudden thermal expansion. 
At the same time, physically absorbed and chemically 
combined water is driven off from any rust that is 
present, leaving stable oxides in its place. Other con- 
taminants present, such as oil, acids and salts, are also 
consumed or disintegrated by the flames. The surface is 
then swept or wiped free of loosened foreign materials 
and painted while still warm from the flames. 

This procedure not only brings about improved cor- 
rosion resistance by the paint coating but also increases 
the cleaning and painting rates and reduces the setting 
time for the paint. As a further advantage, painting can 
be carried out under conditions of low prevailing tem- 
perature or dampness which would otherwise cause 
major delays. The time saved with the process is of 
particular importance at the present time when con- 
tinuous production without delays in the fabrication and 
painting of steel is required. — 

The process also finds increasing application in the 
reconditioning of previously painted surfaces that have 
become badly corroded and pitted, particularly industrial 
structures subjected to highly corrosive conditions. The 
action of the flames pops the heavy rust loose even in 
deep pits and drives off any chemical salts, acids, of 
gases that may be clinging to the surface. Materials, such 
as pipe that has been underground, are freed of mud and 
moisture simultaneously. 


Railway Mechanical Engi 
NOVEMBER, O 047 





-m @ ee oo 


ee ee i 


ELECTRICAL NEW DEVICES 


Disconnect Coupling 
For Freon Lines 


A quick-disconnect coupling for air-condi- 
tioned ~passenger cars which enables the 
changing out of the refrigeration unit with 
the least possible delay has been produced 
by the Paxton-Mitchell Company, Omaha, 
Neb. The coupling is applicable to several 
types of service such as air or hydraulic 
systems, although originally developed for 
freon refrigeration units. It is equally sat- 
isfactory on gases and liquids. 

It is fabricated from extruded brass bar 
stock to eliminate the possibility of porosity 
which would resuult in leaks. It is com- 
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The process of drawing up the coupling opens 
the valves 


pact and light in weight and closes tightly 
under the highest pressures encountered in 
freon refrigeration systems. 

It is made in %4-, 34- and 1-in. sizes at 
the present time, and has a fast Acme 
thread which permits rapid opening of the 
union joint. The dual valves are self- 
closing as the union joint is broken. 

Valve seats are of freon-resistant Neo- 
prene. Valves are amply guided to eliminate 
cocking in the guides. Valve seats and 
guides are readily removable for replace- 
ment purposes when necessary. It incor- 
porates provisions to relieve pressure be- 
tween the valves while being disconnected. 

Its design is such that in making up the 
union, a minimum quantity of air will be 
entrapped between the valve seats. The 
union nut can be supplied either as a hex 
nut or wing nut. 


‘rhe couplings are applicable to air lines, 
water lines, oxygen lines, instrument lines, 
fuel lines, oil lines and other gases and 
fluids used for cooling, testing, refrigerat- 
ing, lubricating, heating, air conditioning, 
processing, maintenance, truck trailers and 
other operations. It has been in actual 
service on trans-continental trains since 
early in May, as a means for changing 
out refrigeration units for service purposes 
without the necessity of pumping down. 


Sealed-Beam Headlights 


A dual, sealed-beam locomotive headlight 
is now being made by the Mars Signal 
Light Company, Chicago, IIl., and adapters 
for such lamps, to permit their use in ex- 
isting headlights are now undergoing de- 
velopment. The sealed-beam units now 
available are 200-watt, 30-volt Par--56 
lamps developed by the lamp division of 
the General Electric Company and have a 
rating of 200,000 to 210,000 beam candle 
power. 

In the near future, similar units rated 


The Mars sealed-beam headlight 


at 200 watts, and 12 volts will be available. 
These lamps will have a light output ap- 
proximately 50 per cent greater than the 
30-volt lamps. 


When the coupling is opened, the valves seal the freon lines 


(alingy Mechanical Engineer 


Lightweight 
Electrie Plant 


A 5,000-watt electric plant weighing only 
272 |b., has been announced by D. W. Onan 
& Sons, Inc., Minneapolis, Minn. An air- 
cooled, four-cycle, two-cylinder gasoline 
engine is used as a prime mover. A special 
winding on the generator serves as the 
cranking for starting. A 12-volt auto- 





The units are made with either a.c. or d.c. 
generators 


motive type battery furnishes the starting 
power. 

The engine is equipped with high-tension 
magneto ignition. A removable cast-alum- 
inum engine hood protects the unit from 
dust and water. Opposed design and leaf- 
spring mounting assure smooth perform- 
ance. There is a four-outlet receptacle 
for direct plug-in of loads. 


Metals 
Comparator 


An electronic instrument called the metals 
comparator has been introduced by the 
special-products division of the General 
Electric Company for providing a quick, 
non-destructive comparison of either mag- 
netic or nonmagnetic metal parts with a 
standard. Parts appearing alike, but differ- 


. ing in composition, can be separated quickly 


with the instrument. It has been used to 
differentiate between annealed and unan- 
nealed steel bars, and also to sort finished 
metal parts with. different compositions or 
heat treatments. 

The metals comparator employs a bal- 
ancing network and indicating instrument 
mounted in a steel cabinet to which is 
connected an external test coil. In opera- 
tion, a reference specimen for the group of 
specimens being compared is first placed in 
the test coil and adjustment made to secure 
the initial balance. This is indicated by a 
zero reading on the indicator instrument. 
After the reference specimen has been re- 
moved, the parts to be tested are inserted 
briefly in the coil one by one. When toler- 
ances have been established, specimens can 
be accepted or rejected on the basis of the 
dial reading. As many as 1,500 small parts 
can be tested in an hour. 

The metals comparator is mounted in a 
steel cabinet about 11 in. by 17 in. by 22 in.; 
and weighs a little less than 60 Ib. Test 
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The comparator as used for selecting pipe 


coils of different sizes are available, rang- 
ing from ™% in. to 3 in. inside diameter. 
Leads are of convenient length so speci- 
mens can be tested in any position adjacent 
to the instrument. 

The equipment is designed for operation 
from 60-cycle commercial power supply at 
115 volts. Because of the small size of the 
apparatus and the low power requirements, 
the instrument can be used most anywhere. 


Electronic Filter 
With Rotary Precleaner 


The American Air Filter Co., Louisville, 
Ky., has eliminated the use of pre-filters 
with ‘its. Electro-Airmat precipitator for 
railroad passenger-car air conditioning by 
the’ use of a motor-driven device called a 
Roto-Clone. It serves as both blower and 
precleaner, and requires no periodic clean- 
ing and recoating with oil. 

It is similar in appearance to a pres- 
sure-type blower, and the turbine-like im- 
peller is composed of 48 blades attached 
radially to a disc-shaped base 25 in. in 
diameter. Rotation of the impeller creates 
the necessary suction to draw in the air, 
separate the dust, which is ejected beneath 


4 


Visible dirt pe Pe are removed a 
and smaller ones by the electrostatic filter 
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the car, and discharge the cleaned air 
through the primary air outlet to the 
electronic air filters. 

Cinders and dust particles down to 8 
microns (a 10-micron particle is the 
smallest particle that can be seen by the 
naked eye) are removed from the air by 
the Roto-Clone. The remainder of the dust 
and smoke particles down to ™% micron 
(1/100,000 in.) are precipitated by the 
Electro-Airmat. 

Because of the variations in construction 
of different types of cars, the Electro- 
Airmat has been made available in two 
types for side or bottom servicing, with 
ionizers interchangeable. This is of par- 
ticular advantage when, due to construction, 
a combination of the two designs may be 
required in a single car. 


Communication 
Train Line Connectors 


Plugs and receptacles for making connec- 
tions between cars on electric train lines 
used for communication, radio and wire 
recordings are now being made by the 
Pyle-National Company, Chicago. They 
have fourteen poles or contacts and are de- 


Pyle-National communication train-line plug 
and receptacle 


signed in accordance with the A.A.R. stand- 
ard as covered by circular ESM-53, pre- 
pared by the Committee on Application of 
Radio and Communications to Rolling 
Stock, Electrical Section, Mechanical Divi- 
sion, Association of American Railroads. 
The plugs and receptacles are now in pro- 
duction. 


Cadmium-Nickel 
Storage Battery 


Baker & Co., Inc., Newark 5, N. J., re- 
finers of precious metals, has announced a 
cadmium nickel alkaline storage battery. 
Used in Europe for the past twenty years, 
the cadmium battery has been developed by 
Baker technicians to fit the needs of a wide 
variety of industries, including railway ap- 
plications. The manufacturer states that 
the battery accepts high or low charge rates 
without finish rate limitations; that it has 
excellent capacities at low electrolyte tem- 
peratures with no danger of damage due to 
freezing; and that it does not produce 
fumes which will corfede steel or wood. It 
has a small spread between its charge and 
discharge voltages and is suitable for 
“floating” service applications. The battery 
has low internal resistance and will not 
self-discharge on open circuits. 


A tray of Baker cadmium-nickel storage bat- 
teries of the type suited to railroad service 


The battery is constructed of heavy, 
nickel-plated steel to withstand mechanical 
abuses. The active material is held firmly 
in perforated steel pockets to prevent 
shedding. 


Battery Charger 
For Industrial Trucks 


Improved heavy-duty battery charging 
equipment for industrial truck service. 
meeting all the standards of the Electric 
Industrial Truck Association, has been an- 
nounced by the Motor Divisions of the Gen- 
eral Electric Company. The equipment is 
packaged into one unit consisting of a sin- 
gle-circuit, battery-charging, motor-gener- 
ator set, with its control cabinet mounted 
on a welded structural steel framework di- 
rectly above. It is completely wired and 
assembled before shipment from the factory. 

The equipment meets the requirements 
of an 18-cell, 550-amp. hr., lead-acid type 
storage battery. It charges the battery at 
the exact tapered charge rate that is indi- 
cated by the battery manufacturer as being 
necessary for longest life of the battery 
equipment. 

The generator is a conventional 47-volt 
dic. machine. For exact adjustment of 


G. E. heavy-duty battery charging equipment 
for truck and tractor batteries 
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yoltage, a slide-wire type resistor is used 
in the field circuit in place of the usual 
rheostat. This prevents tampering with 
the voltage after it has been set. © 

All the control devices are heavy duty 
type, the line contactor being of steel mill 
construction, and the motor starter a Size 
2 across-the-line type. 

The equipment is completely automatic. 
Connection of the battery to the terminals 
automatically starts the motor-generator 
set, and when it has attained synchronous 
speed, the line contactor to the battery cir- 
cuit is closed automatically. As soon as 
the battery has reached a voltage represent- 
ing 75 to 80 per cent of full charge, a 
timing device is actuated which cuts off the 
battery from the charging circuit on com- 
pletion of the charge. This shuts down the 
motor-generator set and prevents over- 
charging the battery. 


Fluorescent 
Lamp Guards 


The Den-El Equipment Company, Irving- 
ton, N. J., has announced a fluorescent 
lamp guard that supports the ends of fluo- 
rescent lamps and prevents their falling 
out of lamp holders. The guard has proved 
valuable in preventing accidents, work in- 


Springing of the guards permits removal or 
replacement of the lamp 


terruptions and tube breakage particularly 
in industrial plants and in the presence of 
vibration. 

The guard is easily installed permanently 
with a machine screw and unit. It is made 
of stainless steel for lasting good appear- 
ance, and its resilience allows it to be 
sprung for cleaning or re-lamping. It is 
available in two sizes, for 40-watt and 
100-watt lamps, respectively. 


Totally Enclosed 
Phase Motors 


The Kato Engineering Company, Mankato, 
Minn., is now making three-phase motors 
im sizes of 1%, 2 and 3 hp. The squirrel- 
cage rotor makes use of rolled sheet- 
Copper bars, this being done to guarantee 
uniformity and low internal rotor resistance. 

The rotor is equipped with Norma-Hoft- 
man grease-sealed cartridge-type bearings. 
Stator windings are completely submerged 
in varnish, and each winding is twice baked 
at moderate temperature until the varnish 
18 Properly cured. 

Holes in mounting feet are spaced in 
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The motors are totally enclosed and the rotor 
cages are made of rolled sheet copper 


accordance with N.E.M.A. standards. A 
special cast-iron outlet box threaded for 
proper size of conduit is mounted on the 
side of each motor. Frame and end bells 
are of cast-iron, and the motor is fitted 
with a lifting ring. 


Narrow-Beam 
Floodlights 


A lightweight, narrow-beam reflector makes 
General Electrics Type L-69 floodlight 
suitable for use in railroad yards, football 
stadiums, and other applications requiring 
concentrated light beams for high-efficiency 
illumination. 

At long projection distances, the narrow- 
beam reflector is more efficient and eco- 
nomical than the heavy duty floodlights. It 
utilizes the lower-cost general lighting 
lamp in place of the floodlighting service 
lamp. The reflector provides a narrow 
beam of light with a spread of approxi- 
mately 20 deg. and is interchangeable with 
the wide and medium units on Type L-69 
floodlights. Features included, which save 
on installation and maintenance costs, are 
rifle-like sighting devices, relamping from 
the rear, impact-resistant spun-on front 
glass, and degree scales. 


Wire 
Marker 
Adhesive, wraparound, identifying strips 


are now being made by the W. H. Brady 
Company, 808 North Third street, Mil- 


The No. 3 label has been taken from the card 
and is being wrapped around the wire 


waukee 3, Wis. They may be used to iden- 
tify electric circuit wires or cables, con- 
duits, coils, relays, etc. The strips are sup- 
plied on cards, each card having a self- 
starter strip to permit easy removal of one 
label at a time. 

Each one of the labels has its number 
repeated along the length of the strip, so 
that when it is wrapped around the wire, 
one may be seen from any angle. The outer 
surface of the strips is plastic coated for 
added protection, durability, and perma- 
nent legibility. The strips have high dielec- 
tric strength, and do not present the hazards 
of metal tags. They are 1% in. long and 
may be cut in half to produce two %-in. 
strips for smaller diameter wire. 

The strip cards are available in various 
colors, with a variety of designations. The 
maker states that they may be applied with- 
out moistening to any round or flat sur- 
face, and that they will not unwind, crack, 
or chip. 


Close 
Temperature Control 


A precision temperature-variation control 
instrument called the Xactline Capacitrol 
for electrically or gas-heated furnaces or 
ovens, has been announced by the Claud 
S. Gordon Company, 3000 South Wallace 


Complete Xactline control unit 


street, Chicago 16. The instrument com- 
bines the features of the Gordon Company’s 
control with the Wheelco Instrument Com- 
pany’s electronic Capacitrol. Depending 
upon the relation of actual temperature 
and pyrometer setting, the instrument an- 
ticipates a critical heat change before it 
occurs and will hold temperature tolerances 
as close as % deg. F. plus or minus with 
power “on-off” cycles as short as these 
three seconds. There are no gears, cams, 
motors, bearings or valves employed in 
the control; the only moving part is an 
internal relay. Two screw adjustments 
provide a practical sensitivity reaction 
range to meet most temperature-variation 
specifications. 
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High Capacity Rectifier 


Selenium rectifiers, produced through a 
new method of electrolytically deposited 
selenium, have been developed by Ion In- 
dustries, Inc., Riverdale (Chicago 27), Ill. 
The rectifiers which are cylindrical in 
shape, employ liquid cooling to produce 
unusually high current capacity. 

The rectifiers are constructed in standard 





An S-300, 250-amp. rectifier 


unit elements. Assemblies can be made in 
the number needed for the output in cur- 
rent and voltage required. Various series- 
parallel arrangements can be made to pro- 
duce rectifiers ranging in capacity from 
250 amp. for the standard single element to 
assemblies for large scale industrial ap- 
plications. Suggested applications included 
metal deposition, metal refining, welding, 
etc. Aside from the recognized advantages 
of liquid cooling, a complete hermetic seal 
of the active surface area is included in 
the design to assure long life and trouble- 
free operation. A 250-amp. (continuous 
rating) unit is 16 in. high, 3 in. wide, and 
6% in. deep, and weighs 4 Ib. 


Unit-Cooled Generators 


A line of totally enclosed, unit-cooled gen- 
erators has been developed by the motor 
division of the General Electric Company 
for use in motor-generator sets or in other 
generating applications in any non-haz- 
ardous atmosphere where the ratings in- 


Motor-generator set consisting of a 135- 
unit-cooled motor Begg > Sahoo 
generator 
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volved make totally enclosed fan-cooled 
construction impractical. 

The generators are available in ratings 
from 30 to 150 kw. They are especially 
suitable for use in atmospheres commonly 
found in railroad shops, steel mills, cement 
mills, paper mills, and around large ma- 
chine tools. 

Cooling of the generator is accomplished 
by an air-to-air surface cooler which main- 
tains safe winding temperatures at all times. 
When used in a motor-generator set with 
a totally enclosed unit-cooled d.c. motor, 
the entire unit is completely assembled at 
the factory and shipped ready for installa- 
tion. 


Weatherproof 
Heat-Control Valve 


Fulton Sylphon Company, Knoxville, Tenn., 
has designed a type 9990-S electric valve 
with a weatherproof cap that permits in- 


The valve is designed for installation under 
the car 


stallation under the car. This valve oper- 
ates on the heat-motor principle, i. e., the 
electrical circuit consists only of a resistor. 
The heat generated by this resistor expands 
a fluid into the hot-chamber Sylphon bel- 
lows in the valve body, where it is con- 
verted to a gas by the steam temperature 
surrounding the bellows. The gas pressure 
expands the bellows and closes the valve. 


Earth Drill 


A hydraulically controlled earth drill 
(model HBJ) has been developed by the 
Buda Company, Harvey, Ill. The machine 
drills 6-in. to 42-in. diameter holes to 
depths of 10 ft. Reducing the time required 
for making set-ups has been given partic- 
ular attention in the design of the drill. 
It is intended for pole-line construction, 
pre-boring for piles, foundation hole work, 


and for other jobs which require the con- 
stant moving of equipment. 

The drill is powered by a slow-speed 
four-cylinder Buda gasoline engine which, 
with the drilling mechanism, is mounted 
on an I beam of structural steel to make 
one complete and packaged unit. A flat- 
bed truck or a heavy four-wheel trailer is 
recommended for mounting the machine. 


‘ 


The machine will drill holes from 8 in. to 42 in. 
in diameter to depths of 10 ft. 


A pole-setter tower extension and power 
driven winch, furnished as optional con- 
struction, is a factory installed part of the 
unit for power-pole work. 


Painting with Metal 


Molten metal spray is being used effec- 
tively to protect other metal from cor- 
rosion. Frames and panels of Westing- 
inghouse radio-communication equipments 
have been protected in this manner, in 
which the steel was first shot-blasted and 
then “painted” with a film of molten zinc. 
The method is being applied regularly to 
the protection of shunt capacitors for pole 
mounting where ordinary paints have 
seemed inadequate because the handling 
during installation often scores the sur- 
face, paving the way for early corrosion. 
It is being applied also to transmission- 
line protector tubes and may be extended 
to other communication equipments, train- 
radio sets, and broadcasting equipments 
located in certain localities. 

Particular merit of the metal-spray 
protection is that the coat can be made 
as thick as desired whereas with galvan- 
izing the zinc is more limited in thick 
ness. By molten-metal spraying, surfaces 
up to eight mils have been applied readily 
to capacitor surfaces. Even if the sprayed 
metal is scored all the way through t 
the base steel, corrosion is less likely t 
ensue because of the more favorable re 
lationship of zinc and steel in the electro 
chemical series—oxidation of steel being 
in part a galvanic phenomenon. Sprayed 
metal requires no time to dry whereas 
conventional baking methods require both — 
furnace equipment and time, The coatinr 
has its final durability as soon as applied. 
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BA new machine designed and built by the AMCCW 
Research Staff tests either flange or rim of 

Chilled Car Wheels for resistance to impact blows. 
This, with the Association hydraulic press for 
measuring static flange strength, makes 

possible the complete study of wheel tread 

strength at our own laboratory. 

They combine with the many other regular and special tests 
to aid in the ever-continuing improvement of 


the Chilled Car Wheel for railroad use. 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


For additional information, use postcard, pages 53-54 











Ghicago Car Men Celebrate 
Fiftieth Anniversary 


Tue Car Foremen’s Association of Chi- 
cago celebrated the 
of its founding at an annual meeting and 
ladies’ night held Friday evening, October 
10, in the grand ballroom of the Lasalle 
hotel, Chicago. President L. W. Dobbins, 
division general car foreman, New York 
Central, presided and there was a total 
attendance of about 1,000 members and 
guests. 

Preceding the entertainment program, a 
short business meeting was held and the 
following officers elected for the ensuing 
year: president, C. L. Spees, mechanical 
department, Union Tank Car Company, 
Chicago; first vice-president, C. A. Mick, 
office manager, mechanical department, Chi- 
cago, Burlington & Quincy, Chicago; sec- 
ond vice-president, W. J. O’Brien, general 
car foreman, New York, Chicago & St. 
Louis, Chicago; treasurer, C. J. Nelson, 
superintendent of interchange, Chicago Car 
Interchange Bureau, Chicago; secretary, 
W..E. Angier, chief clerk, A. A. R. depart- 
ment, Chicago, Burlington & Quincy, Chi- 
cago. 

The board of directors elected includes : 
H. L. Hewing, district general car fore- 
man, Chicago, Milwaukee, St. Paul & Pa- 
cific, Chicago; A. L. Miller, general car 
foreman, Wabash, Chicago; H. B. Ather- 
ton, car foreman, Chicago Great Western, 
Chicago; A. H. Peterson, superintendent 
car department, Belt Railway of Chicago, 
Chicago; L. W. Dobbins, division car fore- 
man, New York Central, Chicago; L. W. 
Shollmeyer, assistant to chief maintenance 
officer, General American Transportation 
Corporation, Chicago; J. Demmert, 
sales representative, Griffin Wheel Com- 
pany, Chicago; O. C. Heckart, sales repre- 
sentative, Cardwell Westhouse Company, 
Chicago; R. A. Burke, purchasing agent, 
Mather Stock Car Company, Chicago; 
M. J. Mills, general car inspector, Pere 
Marquette, Wyoming, Mich.; H. B. Reed, 
superintendent yards, Pullman Company, 
Chicago; J. J. Root, Jr., vice-president, 
Union Tank Car Company, Chicago. 


C. & N. W. Plans Diesel Shop at 
Chicago 
Tue Chicago & North Western has an- 


nounced plans for the construction of a 
modern Diesel locomotive servicing and 


the work, which will cost approximately 
$1,800,000, have been awarded to S. N. 
Nielsen Company, Chicago. 

The new shop will be located north of 


Kinzie St., just west of Pulaski road, where - 


the North Western’s general shop facil- 
ies are located. It will be built of: red 


bei, oth exipahiee= aie “al plaae” bhock 
panels, and will, have-an’ overall Jeng! 
404 ft. main building “be 249 


fiftieth anniversary - 


ft. by 138 ft. and a utility addition will 
measure 154 ft. by 60 ft. 
The main building will contain five 











tracks, three of which will run through jt 
to be used for general servicing. The 
fourth track will be for heavy overhay| 








Orders and Inquiries for New Equipment Placed Since the Closing 


Road 
Canadian Pacific 


Chicago & Eastern Illinois 


Elgin, Joliet & 


BOUMOTT PRCUEC es 0%s.0 eons sevocccncs 3*  6,000-hp. Diesel-elec. pass. 
Spokane, Portland & Seattle ........ ee 1,000-hp. Diesel-elec. switch. 
Freicut-Car Orpers 
Road No. of cars Type of car 
American Steel & Wire Co. ....... 30 70-ton gondola ............ 


Atlanta & West Point ............. 20 
Atlantic Coast Line 


Canadian Pacific 


Chesapeake & Ohio .......scecese0% 1,000 
500 


Chicago, Burlington & Quincy ...... 
Chicago, Milwaukee, St. Paul & 


Pacific ..cecccccvscceserovvcse 750 Automobile .............. 
MD doc teeae aes Oe ates age enake 1,000 50-ton hopper ............ 
700 Se ey a rs 
100 70-ton covered hopper 
i istelidie A hes eli en a ap dbie k's 75 50-ton hopper 
Gente Mobile i. "eee a 50 70-ton mill type gondola 
Lehigh & New England ........... 100 70-ton covered hopper 
Norfolk & Western ....:........0.. 2,000 70-ton hopper 
St. Louis-San Francisco ..........+ 500 a hopper 
300 RS eS Satie ce es gtr Eh ee > 


Seaboard Air Line ......:......... 300 50-ton high-side a 
100 50-ton low-side gondola 
Western Maryland ................ 1,000 55-ton hopper ............ 
Western of Alabama .............. 30 50-ton hopper ............ 
Wheeling & Lake Erie ............ 1,000 70-ton hopper ............ 
Freicut-Car INQUIRIES 
Road No. of cars Type of car 
Atchison, Topeka & Santa Fe ...... 750 70-ton drop-end gondola 


New York Central System 
(for Pittsburgh & Lake Erie) 
Union Pacific ... 


Road 
Canadian Pacific 





BPP TT Te 25? 


Bh etat 2,000 55-ton hop 
1,000 70-ton Sauer 
EIR Se, dy ay 1,500 70-ton hopper 


of the October Issue 


Locomotive ORDERS 


No. of locos. Type of loco. 
103 Pacific, pass.-frt. 


30! Pacific 
woceecee (4 A and 2 B units) 


50-ton hopper 
50-ton box 
50-ton hopper 

200 50-ton pulpwood 


70-tost BONDOF 6... cee 
Sod teak atten cede ea 30 Cal ula e SEh Wee bes oss 
750 Box 


100 Covered hopper 
175 Refrigerator 


70-ton covered hopper 
150 Caboos se “ 


300 55-ton hopper : 
200 70-ton covered hopp er 


200 70-ton covered hopper 
200 70-ton triple hopper 


PassENGER-CaR ORDERS 


No. of cars Type of car 
105 Mail-express. 


121 Mikado, heavy frt. ee Oe 


1,500-hp. Diesel-elec. pass. 
2,000-hp. Diesel-elec. transfer 


100 70-ton phosphate .......... 

60 Covered hoppers .......... 
800 50-ton gondola ............ 
Birmingham & Southern ........... 128 


7, ey Pullman-Standard 


ease Company shops 
a A Se ee National Steel Car 


SiS ah National Steel Car 


a ee ee | 


250 en Ae et ee oe 
50-ton gondola ............ 


Sige Pressed Steel Car 


weet American Car & Fan. 
Saad Company shops 


AF Company shops 
fe ass Company shops 
eA Pullman-Standard 
a, Pullman-Standard 
sgt Pressed Steel Car 
sees Pressed Steel Car 
....... American Car & Far. 
ba date American Car & Fan. 
et anche Bethlehem Steel 
fire Pullman-Standard 


ee | 


105 Baggage-express .......... 


Builder 


nca‘ad Montreal Loco. Co, 


Montreal Loco. Co, 


oer Canadian Loco. Co, 
ky Pee Electro-Motive 


. Baldwin Loco. Wks. 
+ pet American Loco. Co, 
. .Electro-Motive 






















Builder 


ee Haffner-Thrall 
Owes Pullman-Standard 


American Car & Far, 
American Car & Fary, 
American Car & Far, 
American Car & Fan, 
American Car & Far, 









.Pullman-Standard 


National Steel Car 
Eastern Car 


Ralston Steel Car 


American Car & Far. 
American Car & Far. 
Ralston Steel Car 
Pullman-Standard 
Pressed Steel Car 
American Car & Far. 











-Ralston Steel Car 


Builder 


Builder 


Rohe Canadian Car & Fan. 
seed Canadian Car & Far. 


1The Pacific type passenger-freight and the heavy Mikado type locomotives will cost $3,600,000; the 
x 


30 lighter Pacific type, $3,800,000. 


recently authori 


This is part of a $22,50 


000 appropriation for new equi 


*The 25 new locomotives have been ordered after extensive use of the original single-unit 2,000-hp. 
engine, delivered to the E. J. & E. Me May, 1946, oe both road and yard operation. Certain improve 


ments will be incorporated 


engines, uding a “dressin 
in contour .of the ends and the cab, and the addition of ween Be 


’ of the appearance “ 
skirting. ‘A 


walkway wil 


changes 
be provided at aon end for use of switching crews and maintenance men. The cab will be lengthened 


to sallow more 


ted cost ost $2, map 000. 


< Eotimated cost $700,000. 
purchase basis from the Shipper: 


Co. 
Ot ied 20 cars will cost = Ay $1, 000,000. 


N Chicago & eg Western.—The delivery of 11 2,000-hp. Diesel-electric passenger locomotives to 


Chicago & North 


“anfiouncement by’ x ad Williams, 


ele prt fast, nonstop’ -operated . frei 
= Angeles, Calif. 
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Western was Pecidert. "Wisk te 


the 500 | is as follows: bearings 
_provedammngs $4190; Sod yen 
% ‘oad’s shops.. The pone 1 


én additional 100 70-ton covered hoppers will be acquired on a lea* 


e rate of one unit each day, according to to # 

th the receipt of the new motive 
a otors Bacar dese North Western wil 
nion ‘Pacific wae se last March began Sintec 300 stock cars with Timke 


geez as 300 stock cars fo. meet th 
x draft gears, 
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ore 




















er—built by the 
have recei x 












ill spent 
of service 
Ohsela. $50,500; 
and reconditioni 
63,000 vue 


Lake City, 















ical 
Palins Mee 


Ready 
and Willing 


but WAITING FOR RE-ASSIGNMENT! 


The modern steam locomotive was designed to be a 
high revenue producer. The engineers that design 
them use all their skill to make possible a high 
monthly mileage. The railroads that buy them count on 
this mileage. Yet the locomotive’s potential money 
making capacity is often stymied because scheduling 
has not been revised to take full advantage of the im- 
Provements in steam locomotive design. 


Ao» 


Modern steam locomotives are more efficient be- 
cause they can haul heavier payloads at higher sustained 
speeds. 


Streamline schedules to use this power to the fullest. 


Study the availability of your modern power. 


Operating results will prove that modern steam power, 
given the chance, is more than capable of meeting to- 


day’s and tomorrow’s traffic demands. 


Man 
GUN ihre 


CORPORATION 
— 


 LIMA-HAMILTON CORPORATION 


HAMILTON, OHIO 
Hooven, Owens, Rentschler Co 
Niles Tool Works Co 


For additional information, use postcard, pages 53-54 








work and the fifth will be a truck release 
track. A drop pit will run the full width 
of the main shop, serving all five tracks. 
An overhead crane with a 75-ft. span will 
operate the full length of the main build- 
ing. 

The utility building, a wing of the main 
structure, will have three floors, the first 
of which will be used for the storage of 
supplies. The second floor will contain 
stores, offices, a filter and parts cleaning 
room, injector and governor room and a 
parts reconditioning room. The third floor 
will contain employees’ lunch, locker and 
shower rooms. 

The new plant is expected to be put in 
service, handling Diesel locomotive repairs 
for the system, by the fall of 1948. 


H. O. Hill American Welding 
Society President 


Tue American Welding Society has 
elected Harold O. Hill as its President for 
the year 1947-48. Mr. Hill assumed that 
office on October 24 at the conclusion of 
the 1947 annual meeting at the Hotel 
Sherman, Chicago. 

Mr. Hill is assistant chief engineer, 





H. O. Hill 


Fabricated Steel Construction, Bethlehem 
Steel Company, Bethlehem, Pa. He was 
born in Ontario, Canada, and was educated 
at the University of Toronto, from which 
he received the degree of B. A. Sc. in 
Mechanical Engineering. 

His engineering career began with the 
Riter-Conley Company of Pittsburgh, Pa., 
fabricators of plate and structural steel. 
Here he served in many capacities and 
was chief engineer when the Company was 
merged into McClintic-Marshall Company 
in 1916. He then became assistant chief 


E. G. Bailey Elected A. S. M. E. 
President 


E. G. Baty, vice-president of the Bab- 
cock & Wilcox Co., New York, has been 
elected national president of the American 
Society of Mechanical Engineers, for the 
ensuing year. Four regional vice-presidents 
and three directors-at-large have also been 
named. © 


G. N. Dieselizes Montana Line 


THE receipt of three 3,000-hp. Diesel- 
electric freight locomotives and four single- 
unit 1,500-hp. passenger Diesels during 
October completes the Great Northern’s 
Dieselization of its Great Falls, Mont.-Butte 
line, according to T. F. Dixon, operations 
vice-president. Two of the freight Diesels 
are for service between Havre, Mont., and 
Great Falls, and the third for operation be- 
tween Great Falls and Butte. The new pas- 
senger units will operate between Butte and 
Havre and between Billings and Sweet 
Grass. All of the units were built by the 
Electro-Motive Division of General Motors 
Corporation. 


A.S.M.E. Annual Meeting 
Program 


Aw educational exhibit of equipment and 
materials reflecting recent engineering and 
scientific developments in the field of jet 
propulsion, gas turbines, and nuclear energy 
will feature the 1947 annual meeting of 
the American Society of Mechanical Engi- 
neers which is to be held at the Chalfonte- 
Haddon Hall Hotels, Atlantic City, N. J., 
December 1-5. The exhibit, loaned by the 
Armed Forces and industrial organizations, 





‘will be scattered throughout the lounge 


floor, parlor, gallery, and solarium of th. 
headquarters hotels. 

Sessions sponsored by the profession 
divisions and technical committees of th 
Society are expected to total about 74 
While the complete program was not avail. 
able for the November Railway Mechanica 
Engineer, the tentative program for the 
Railroad Division sessions is as follows: 


Tuesday, December 2 


9:30 a.m. 


Merats Encingertnc (I) — Rarrroap (1) 
Auspices of Metals Engineering and Railroad 


Divisions 


Construction and Maintenance of Railroa 
— ment by Submerged and Gas-Shielded Flee 
elding, by Norman reiner, manager, 
Woleae service development, Linde Ait 
Products Company. 
Notes on the Design 
bolted Locomotive Fireboxes, by Fred P. Huston, 
charge railroad development, Development_and Re 
pene Department, International Nickel Company, 


Wednesday, December 3 
9:30 a.m. 


Raritroap (II) 


me ter f vf Railroad Division 
oa wy Hg [Repent on Railway Mechanical 
Perkinson, manager, Rail 
Rolling Bock Division, General Electric Com 
pany. 


Forum—Locomotive Developments 


Better Locomotive Seryieigs Facilities on th 
peers & Western, by C. Pond, assistant to 
tendent motive power, ENestolk & Wester, 
Important Considerations in the 
of Burning Steam Turbine Locomotives, 
alg Newton, assistant eo engineering, 
team Division, Westinghouse Electric Corpora 


and 


and Construction of Stay. 


tion. 
Streamlining Effect on Air Rasiegess and 
ggg ge pw BA on Steam es, J. F. Grif. 


wit Efect Sint oondadon 'S eater oe Toca on 


Stop Stewart, vice 


med re Diatanes, br 3, St 
Prthe South African Ratiwaye from a Mecbanicl 
Rugines'’s Aspect, by M. Loubser, chief me 
South African Railways. 
3 by by Joba I. Yellott, director research, 


t Committee. 
Pa Walter Gi Steam Turbine 5 
mah by Walter a, facturing. 
mre Tstine Locomotive and Transmission "Sn 
Rupen Eksergian, vice-president, resea 


Pennsylvania 2,000-hp. Streamlige Diesel Road 
Tiaclanes, “supervisor, Ap 
t, Diesel Products, 








2:30 p.m. 
Rartroap (III) 
Continuation of Forum—Locomotive Development 


Thursday, December 4 








L 
1% | High- pb Seenet Sted 


» assistant to 
ret ‘Strength teel Division, 


Institute. 

ar greens ae a Cars, by Robert B. 

way Division, and £ 

Ids Metal Company. 

reight Cars, The A. A.B 
le Capacity Freight 

Brake io Kauipsat, _by i N. Sudduth, director of 

brake engineering, New York Air "Brake Com- 


. Teens is the Petee + Hop 
ag eukvestion caaiaes, onmed stl 













sistant chief engineer, Divi Alum 
Purge Of HL 8. Downes, oi 
‘% Bie he lice Besrios 
: Truck Progress, by R. B. Cottrell, 
PP on Ry de Steel Four 
2 p.m. 
RarLRnoap 
Continuation of Freight-Cer Construction Forw 
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Built — 1928 

Type 4-8-4 

Service — Passenger and Freight 
Cylinders 30” x 30” 

Driving Wheels 80” 

Boiler Pressure 230 Ibs. 

Steam Chest Temperature 645° F. 


SANTA FE 





equipping this locomotive 
with the Franklin System of 


Steam Distribution 


The Franklin System of Steam Distribution, Type B — with 
poppet valves, rotary drive, and continuous contour cams — is 


now being installed on this 4-8-4 locomotive of the Santa Fe. 





FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO e MONTREAL 


STEAM DISTRIBUTION SYSTEM * BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS * STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 


For additional information, use postcard, pages 53-54 65 
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A Brand New... Fast... Safe 
Powdered Hand Cleaner 


For more than a quarter of a century, the value of Magnus Hand Cleaner in assuring 
quick, thorough washing of shop-grimed hands without danger of infections and dermatoses 
due to harsh chemicals and abrasives, has been widely recognized. 





NEW CLEANING IDEAS 
For Further Details Write Magnus 


A Concentrated Liquid Cleaner for Steam 
Guns. Magnus 94K is easy’ to make up in 
solution. No undissolved lumps to clog coils 
or valves. No unpleasant fumes or odors. 

e No. 125 


Magnus Clerex Stops Sludge Formation in 
Heavy Fuel Oils, and will dissipate existing 
sludge deposits in oil storage tanks. Just a few 
drops per gallon of oil will do the job. No. 126 


Put ‘Wetting’ to Work in the Diesel En- 
gine Room. Magnus 10-X is a mild alkaline 
cleaner with powerful a wetting action. 
Use a 2-02. “4 gal. solution to wipe over all 
surfaces to cleaned, followed by drying 
with a clean cloth. Removes all oily dirt, but 
is harmless to finishes. No. 127 














For Really Fast Cleaning 
of Diesel Parts 


With Magnus 755, that unique emulsion- 
solvent cleaner, plus the dynamic agitation 
provided by the Magnus Aja-Dip Cleaning 
Machine, you get thorough cleaning of all 
diesel parts with virtually no manual work 
and in a fraction of the time required by 
ordinary methods. The unit below was 
cleaned in less than 2 hours, without hand 
brushing. Similar parts took from 24 to 30 
hours by the solvent-soak, hand-brushing 
method. 


Before Cleaning After Cleaning 


Magnus Aja-Dip Cleaning Machines cover 
every phase of railroad cleaning, from small 
batches of heavily carbonized parts to a com- 
plete diesel block. 


. 
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Now we are glad to announce a greatly 
improved type of this safe, effective hand 
cleaner. The scouring agent used is finer, yet 
more effective — speeding cleaning action 
without abrasion. Washing properties de- 
pend on a special synthetic detergent, far 
more active than soap, which rinses off more 
freely and thoroughly. 


The new Magnus Hand Cleaner feels bet- 
ter on the hands and leaves them soft, smooth 
and clean without robbing the skin of its 
natural oils. There’s no chapping or cracking. 

In the railroad shop, where hands get extra 
dirty, with deeply embedded deposits, the 
new Magnus Hand Cleaner offers faster, bet- 
ter cleaning without scrubbing or brushing, 
and with complete safety. Ask for a FREE 
5 oz. sample. 


Clean Your Machine Tools 
“On the Floor” 


You do not have to dismantle machines to 
clean them thoroughly and safely. Mix one 
part Magnusol with eight parts kerosene (or 
safety solvent). Spray this mixture on all 
surfaces you want to clean, and let it soak 
in for fifteen minutes. Then rinse off with tap 
water from a pressure spray or wipe off with 
damp cloth. All grease, dirt, metal particles, 
etc., are carried away, leaving brightly clean 
surfaces. Harmless to metals, materials of 
construction and paint. 

Magnus Chemical Co., 77 South Ave., Gar- 
wood, N. J. In Canada — Magnus Chemicals, 
Ltd., 4040 Rue Masson, Montreal 36, Que. 
Service representatives in principal cities. 
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AMERICAN LocomoTIvE ComMPANY.—H, ( 
Pentecost, elevation engineer of the Ameri. 
can Locomotive Company at Schenectady, 
N. Y., retired on July 1 after 48 years ¢ 
service. 

. 

Vatve Pitot CorporaTion.—George F. 
McGowan has been appointed assistant ty 
the vice-president of engineering of th 
Valve Pilot Corporation. 

Mr. McGowan began his business career 
with the General Electric Company in 1932 
as an engineering apprentice and subse 
quently worked there as engineer until 1937, 
He became mechanical engineer of the Ten. 
nessee Coal, Iron & Railroad Co. in Novem. 
ber, 1937, and in May, 1941, was appointe 
research engineer of the American Locome 
tive Company. During the period 1942 tp 
1945 he served with a railroad Diesel-shop 
battalion sponsored by American Locome 
tive, spending a year and a half in Persia a 
the Trans-Iranian railroad, followed bya 
year and a half of overseas duty with th 
combat engineers. He then resumed his 
duties as research engineer of the American 
Locomotive Company. 


PULLMAN-STANDARD CAR MANUFACTUR 
ING Company.—Norman B. Johnson, mat- 
ager of freight car plants of the Pullmap- 
Standard Car Manufacturing Company, ha 
been appointed to the newly created post oi 
assistant executive vice-president, with 
headquarters at Chicago. Steven G. Peter- 
son, formerly superintendent of the car de- 
partment of the Seaboard Air Line, ha 
been appointed service representative of the 
Pullman-Standard. 

Norman B. Johnson joined the America 
Car & Foundry Co., at Chicago, in 1909, a 


Norman B. Johnson 


a draftsman. In 1916 he entered the employ 
of Haskell & Barker, at Michigan Cit) 
Ind., where he served successively as dit 
engineer, chief draftsman, and assistall 
superintendent. In 1935, several years after 
the merging/of the Haskell & Barker and 
Pullman interests.. Mr. Johnson was * 
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@ Each of the six 4-6-6-4 steam locomotives recently placed in service 
by the Clinchfield Railroad Company, to haul heavy coal trains over 


southern mountain grades, is equipped with five Security Circulators. 


Security Circulators improve the circulation of water in the boiler; aid 
in maintaining steaming capacity; reduce honeycombing, flue plugging 
and cinder cutting; permit the use of a 100% arch, and prolong the life 


of arch brick. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK + CHICAGO 
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SRARRSAS 


For additional information, use postcard, pages 53-54 
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INNER-SEAL 


WEATHER STRIPPING 






In arctic, tropic or temperate zone, when you 
need protection from weather's ravages, your 
best choice for weatherstripping is Bridgeport 
Inner-seal. Whether your problem involves heat 
or cold, dampness or dirt, in refrigeration units, 
ships, trucks, aircraft or automobiles, Inner-seal 
has unusual qualities that make protection posi- 
tive and permanent, installation simple and eco- 
nomical. Its resilient, sponge rubber bead insures 
an airtight, crevice-filling seal. The bead is 










bonded for life, onto a flange of tough, spring 
steel wire, interwoven with heavy cotton thread. 
This rugged, flexible flange simplifies and speeds 
installation, especially where corners are sharp 
and curves compound. A neoprene coating that 
resists oil, sunlight and temperature variations 
covers the entire strip to assure long and effective 
service under the toughest industrial conditions. 
Inner-seal is manufactured in many 
standard sizes and colors for im- 
mediate delivery, or may be 
specially designed to meet unusual 


applications. Write for complete 
information and samples. 


Tough Spring Steel Wire Mokied into Live Sponge Rubber 





tr 
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signed to the Chicago plant as liaison officer 
to the president, and subsequently acted as 

chief engineer of Pullman-Standard. In 1938” 
he was appointed manager of freight car 

plants. 

Steven G. Peterson entered railroad sery- 
ice 1920 as a draftsman in the employ of 
the New York Central and transferred to 
the Seaboard in 1925. In 1932 he was ap- 
pointed shop engineer at Norfolk, Va., as- 
sistant master car builder in 1940; general 
foreman of the Portsmouth, Va., shops in 
July, 1944, and superintendent of the car 
department in July, 1946. 

+ 


GENERAL STEEL CASTINGS CORPORATION, 
—William E. Burdick has been appointed 
engineer of tests of the General Steel 
Castings Corporation. 

Mr. Burdick, after graduating from Stan- 
ford University in 1925 with an A. B. 
degree in mining and metallurgy, joined 








William E., Burdick 








the engineering department of the Com- 
monwealth Steel Company. He remained 
with that company and its successor, Gen- 
eral Steel Castings, in engineering and 
service work and was assistant manager 
of service and inspection at the time of 
his recent appointment as engineer of tests. 


¢ 


Stmmmons-BoarpMAN PUBLISHING Cor 
PORATION.—Fred Smith has been appointed 
sales representative for all transportation 
publications of the Simmons-Boardman 
Publishing Corporation, -with headquarters 
at Chicago. Mr. Smith was born at Coal 
Valley, Ala., on December 31, 1910, and 
after graduation from high school completed 
a course in civil engineering with the Inter- 
national Correspondence Schools. During 
the summer vacations of 1924 and 1925, he 
was a rodman with the Dixie Construction 
Company. In 1926 he entered the service of 
the state highway department of Alabama 
as transitman and draftsman, and in 192 
was employed as an extension clerk by the 
Birmingham Electric Company. In Jat- 
uary, 1936, he became a bridge inspet- 
tor for the Woodward Iron Railroad Co, 
in May, 1936, transitman-draftsman of the 
Birmingham and on February 4 
1941, party chief of Alvord, Burdick 
Howson, consulting engineers, Chic: 
Five months later he joined the Chicagd 
Rock Island & Pacific as engineer-estimat 
In January, 1945, when he entered the ser 
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HONOR ROLL OF 
GM DIESEL PASSENGER 


LOCOMOTIVES 


Miles 
Assigned 





ON THE BURLINGTON 


(As of August 1, 1947) 


Miles 
Operated 


Availability 






























2,220,513 2,122,111 95.6 
9902 2,512,763* 2,389,638" 95.1** 
9903 2,107,335 2,029,448 96.3 
9908 1,535,882 1,454,802 94.7 
9904 3,038,876 2,766,886 91.0 
9905 3,248,625 2,984,858 91.9 
9906-A 3,945,204 3,596,872 91.2 
9906-B 3,946,607 3,526,289 89.3 
9907-A 3,954,756 3,644,229 92.1 ¢ 
9907-B 3,966,935 3,757,352 94.7 
9909 1,731,186 1,671,457 96.5 
9910-A 2,041,264 1,905,308 93.3 
9910-8 2,037,622 1,946,588 95.5 
9911-A 2,012,302 1,940,088 96.4 
9911-B “a 1,990,946 1,946,453 97.8 
9912-A 1,998,589 1,928,709 96.5 
9913 1,426,903 1,376,076 96.4 
9914-A 1,568,891 1,440,107 91.8 
9914-8 1,541,887 1,489,852 96.6 
9915-A 1,651,352 1,599,139 96.8 
9915-B 1,588,905 1,526,324 96.1 
9916-A 405,742 403,674 99.5 
9916-B 402,741 401,920 99.9 
m- 9917-A 410,538 410,538 100.0 
red 9917-8 405,653 405,653 . 100.0 
en- 9918-A 403,414 394,672 97.8 
nd 9918-B 393,640 393,089 99.9 
ger 9919-A 408,873 407,243 99.6 
9919-B 406,000 406,000 100.0 
b. 9920-A 403,471 397,779 98.6 
9920-B 419,941 419,941 100.0 
9921-A 371,337 371,337 100.0 
= 9921-B 374,894 374,343 99.8 
| 9922-A 365,405 352,731 96.5 
ted 
2 9922-B 366,934 365,680 99.7 
100 9923-A 372,330 370,677 99.6 
nan 9923-B 382,866 374,941 97.9 
ters 9924-A 400,265 398,197 99.5 
‘oal 9924-B 390,190 390,190 100.0 
and 9925-A 318,082 318,082 100.0 
ted 9925-B 342,001 341,127 99.7 
sal 9950-A 2,087,033 2,026,997 97.1 
ber 9950-8 2,085,895 2,017,032 96.7 
ring 9980-A 2,092,229 2,008,455 96.0 
, he 9980-B 2,092,013 2,017,130 96.4 
tion 
e of 66,168,560 62,810,014 94.9 
ama 














*Including estimated mileage on B-RI 


and CB&Q prior to August 4, 1945. 








**Since returned to CB&Q, August 4, 1945. 


ELECTRO-MOTIVE DIVISION 


GENERAL 


MOTORS 


LA GRANGE, ILL. 











BETTER QUALITY - 
GREATER ourpuT 












































Completely automatic, electronic control of uniform size 
within tolerance of 0.0001 to 0.0003-inch is a production-proven 
feature of these new unit-assembled, hydraulically actuated, heavy- 


duty Hydrohoners. 


With this simplified, spindle-in-quill construction torque and thrust is 
restricted to the centerline of the spindle—alignment is accurately 
maintained—weight of parts in motion is minimized— stroking speeds 
may be higher without increasing power input—all conventional 
mechanical linkages and hydraulic systems are simplified. 

To explore the amazing, new possibilities of the Quicker, Better, 
Lower Cost Method of Production Processing by Microhoning. 


SOW tot Seeten apereiee 


MICROMATIC HONE CORPORA TION \ Les Angeles, Cal. - Hore Texas 
8100 Schoolcraft Ave., Detroit 4, Michigan, U.S.A. Caller, Com» Basta Ont, Cm 





ice of Simmons-Boardman as associate ed- 
itor of the Railway Engineering & Mainte- 
nance Cyclopedia, at Chicago; on October 
16, 1945, was appointed associated editor, 
purchases and stores, of Railway Age, and 
on June 1, 1946, associated editor in charge 
of purchases and stores. 


¢ 


NATIONAL MALLEABLE & STEEL CAsTINGs 
Co.—Roy C. Hobson has been elected assist- 
ant to the vice-president in charge of sales 
of the National Malleable & Steel Castings 
Co. Mr. Hobson joined National Malleable 
in 1928, as a member of the road service 
division of the railway sales department, 
and two years later he was transferred to 
the specialty development department. He 
was appointed chief inspector at the Sharon, 





“Roy C. Hobson 


Pa., plant in 1938 and in*1944, was assigned 
to engineering work on company products. 
In 1945 he was appointed assistant sales 
manager of the Chicago works sales de- 
partment. 
7 

Exectro-Morttive Diviston, GENERAL Mo- 
tors CorporaATION. — The Electro-Motive 
Division of the General Motors Corporation 
has announced the following organizational 
changes; R. L. Terrell, district sales man- 
ager at Washington, D. C., has been ap- 
pointed general parts manager, with head- 
quarters at LaGrange, Ill. W. D. Davis, 
parts manager at LaGrange, has been ap- 
pointed head of the newly created service 
repair department, with headquarters at 
LaGrange. A. O. Myers, manager of the 
demonstration section of the sales depart- 
ment, at LaGrange, has been appointed dis- 
trict sales manager at Washington, D. C. 
W. E. Dunn, regional service manager, at 
Chicago, has been appointed assistant to 
regional manager, in charge of sales, serv- 
ice, and parts activities, with headquarters 
at Denver, Colo. A. R. Walker, sales 
representative at Chicago, has been ap- 
pointed regional service manager, with 
headquarters at Chicago. F. T. Batiey, 
product application engineer, at LaGrange. 
has been appointed assistant regional servict 
manager, at Chicago, succeediog 1. H 
Chancey, who has been appointed district 
engineer, at Chicago. G. R. Oesterreich, 
district engineer, Barstow, Calif., has been 
appointed district engineer, Chicago. 

R. L. Terréll, general parts manager # 









671 (Adv. 72) | For additional information, use postcard, pages 53-54 Fatwa Mee VENDER, 1947 


La Grange, was born at Dayton, Ohio, # 











ALL CLEAR! . . . for trouble-free > sg Se aa on every run—that’s the 
meaning of Honeywell Service. Honeywell engineers are ready to help you from the “drawing- 
board” stage through the complete life of every installation—your assurance of one single 
standard of dependable operating efficiency. And to provide such service, Honeywell has 60 
branches from coast to coast, including division offices that specialize exclusively in automatic 
control for railroads. 


Today, Honeywell engine temperature control systems for diesel locomotives, air 
conditioning control systems for passenger cars and journal bearing alarm systems are 
providing stepped up efficiency, operating economy, safety, and new concepts of comfort 
for passenger travel. 


The important thing to remember is that every one of these installations is backed by 
both the 63 year Honeywell reputation for dependable controls and by Honeywell Service as well. 
Minneapolis-Honeywell, Minneapolis 8, Minnesota. In Canada: Toronto 12, Ontario. 
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BEATTY No. 14 Toggle 
Punch for structural steel 
fabrication. 


BEATTY No. 11-B Heavy 
Duty Punch extensively 
used in railroad industry. 





BEATTY Horizontal Hy- 
dravlic Bulldozer for 
heavy forming, flanging, 
bending. 





BEATTY 250-ton Gap 
Type Press for forming, 
bending, flanging, press- 
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- an OLD dog 
NEW tricks ! 


Any basic improvement in your 
production technique will usual- 
ly call for custom-built equip- 
ment — designed to do a spe- 
cific job in a better, faster, more 
economical way. Our experi- 
ence in many fields qualifies us 
both to help you work out that 
better production technique and 
to design and build heavy metal 
working equipment that will 
make those improved tech- 
niques practical. There is a 
better way to handle most pro- 
duction problems. Our specialty 
is to help you find that better 


way. 











INE AND 


MFG. COMPANY 
HAMMOND, INDIANA 


For additional information, use postcard, pages 53-54 


OU cant teach 





1918, and entered G. M. service in 1936 as 
an apprentice in the research laboratory, at 
Detroit, Mich. After service of a year and 
a half in the Army Air Forces as an engine 
mechanic and a short period in the G. M. 
research laboratory, he joined the Electro- 
Motive Division as a service engineer in 
1939. In 1941 he became an installation en- 
gineer on the G. M. pancake Diesels going 
into SC boats, and in 1942 Mr. Terrell 
entered the United States Navy as a lieu- 
tenant, junior grade, and was sent to Eng- 
land as an advisor on the maintenance of 
American built engines. He returned to the 
Bureau of Ships in Washington, D. C., in 
1943, and until V-J Day was head of the 
Navy’s worldwide internal combustion en- 
gine reclamation program. After V-J Day 





R. L. Terrell 


he was in charge of the disposal of surplus 
Navy engines. In November, 1945, he left 
the Navy with the rank of lieutenant com- 
mander, and returned to the Electro-Motive 
Division. He was sent to Washington, 
D. C., as sales representative, and in Oc- 
tober, 1946, became district sales manager. 

A. O. Myers, the newly appointed district 
sales manager of the Electro-Motive Divi- 
sion at Washington, D C., was born in 





A. O. Myers 


New York City and is a graduate of the 
Ohio State University. He joined the Sagi- 
naw Steering Gear Division of G. M. in 
1928, and came to the Electro-Motive Di- 
vision in 1942. During World War II he 
served “in the Transportation Division of 
the War Production Board, at Washington, 


Railway Mechanical Engineer 
NOVEMBE 








D. C., and then in the Washington office of 
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25-KW DIESEL ENGINE-GENERATOR 
220 V., 60 cycle AC (Propane engine if desired) 
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5-10 TON CONDENSING UNIT 
ALL ELECTRIC...FOR AIR CONDITIONING 
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companion unit 
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®@ These self-contained units are package equipment. 
Easy to install! Easy to service! Easy to exchange for 
maintenance! A development of Waukesha’s ten years’ 
experience in building similar equipment of which more 
than 2500 units are in service on 35 railways. 


25-KW DIESEL ENGINE GENERATOR — Directly con- 
nected to a six-cylinder, 60 hp. Diesel engine (propane if 
desired) and driven at engine speed through a fluid cou- 
pling, is the 25-KW AC Generator. The generator is tightly 
enclosed, and cooled by a unique self-contained cooling 
system. 


Fluid drive permits the simplest possible method of syn- 
chronizing and load distribution. Any number of gener- 
ators or alternators may be used for multiple unit opera- 
tion in train lining. 


Satisfies 110-Volt electrical needs—The standard AC al- 
ternator supplies 220 Volts, 60 cycle, 3-phase current. For 

illumination and light equipment loads, a 110 Volt con- 
stant voltage type transformer is employed, so that illumi- 
nation voltage is automatically stabilized when the sys- 
tem is heavily loaded. 


RAILWAY DIVISION 


s supply all ser 
r cooling, lighting and emergency 


vices... air conditioning, 
heating for passenger cars 





For electrical heating, 80% or 20-KW of the engine 
generator’s output is available in the heating season. 
For an all-electric dining car—for cooking, warming 
compartments, toasters, mechanical refrigeration, and air 
conditioning, the load usually exceeds 25-KW. Here two 
25-KW units operating in parallel is a simple solution of 
the problem. 
AIR CONDITIONING 


ELECTRIC DRIVEN CONDENSING UNIT has a capacity 
of 5-10 tons. A complete package, it includes two large 
air condensers. Like the engine-generator, it has the 
well-known Waukesha ‘‘roll out’’ mounting. 

The compressor, driven by a 2-speed 15 hp. motor is the 
standard V-type. It provides 10 tons at 900 r.p.m. and 
5 tons at 450 r.p.m. Designed for heavy duty with a ball- 
bearing crankshaft and full floating drive pulley. 


Write for complete 
information 





Waukesha 25-KW Diesel 
Engine-Generator ‘ ‘rolled 
out” for inspection 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
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the Electro-Motive Division. He was 
pointed manager of the demonstration 
tion in 1946. ql 
W. D. Davis, who has been appointed 
head the newly created service repair ¢ 
partment of the Electro-Motive Divisic 
was born in Topeka, Kan. After comp te 
ing his studies at’ Kansas State College, 
“a rgest j took special Diesel training at Gene 
4 ‘ Motors Institute, Flint, Mich. He worke 
Sawing . on G. M. Diesel engines at the Clevelag 


Capacity 


\MARVEL No. 18—18"x 18" .MARVEL No. 24—24" x 24° 


Designed and developed to bring true accuracy and economy to 
sawing big work up to 24” x 24”. In hundreds of metal working 
plants from coast to coast, these giant saws have proven themselves 
to be the best cut-off equipment for. the biggest and toughest steels. 
There are nine other types of MARVEL saws to meet every sawing 
need. Write for our catalog and give us an outline of your work. We 


will recommend the right MARVEL saw for your work. 
W. D. Davis 


‘. : . < Diesel Engine Division, at Cleveland, Ohic 
Tiler Sadkines-Berer Mates le from 1933 to 1935, when he was tram 
ferred to the service department of th 
ARMSTRONG-BLUM MFG. CO. Electro-Motive Division at La Grange 

“The Hack Saw People’’ In December, 1939, he became service office 

engineer; in July, 1942, assistant servic 

5700 Bloomingdale Ave. Chicago 39, U.S.A. manager, and in February, 1944, part 


manager. 
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‘Yoh a3 el am Slat 33 Oaxrre Propucts, Inc.—Oakite Prod 
ae ucts, Inc. has announced the expansion 4 
(reli ae Vasslelatl ast ae its railway service division with the 
a oe pointments of J. Craig Ellis and Frank J, 
rbulo mattcakl Y ua Darden to its staff of special railway sei 
4 ‘ ice representatives in the field. Mr. Ell 
as cans x et will work out of the Chicago office 
NO Watching NO Timing _ ieee Mr. Darden’s headquarters will be in St 
= Louis, Mo. 
Hi-volume horizontal air flow. i : ° : 
Automatic heat control. American Stee, & Wire Co. — C. 
Positive fresh ir intake. — ae: Wiley has been appointed assistant ma 
Controlled volatile exhaust. 3 iS | ager of the district sales office of tH 
Uniform temperature. F : American Steel & Wire Co., a subsidiary 
© Economical to operate. ‘ e% the United States Steel Corporation, 
© Easy te load and unload. aft! ce headquarters at Chicago. 
HERE’S AN OVEN that saves fie e . 
time on urgent motor repair “a eet 
jobs. This DESPATCH S Oven ” Union Assestos & Rusper Co.—Let 


prone 3 awe time 25 - 35%, and bakes auto- J. Silverman has rejoined the Union 
matica y-——without watching or timin 4 . : 
Average load for this 6’x6’x6’ nas is 72 bestos & Rubber Co., as vice-president 


armatures and 100 complete coil sets. Daily ca- +: general counsel. 
pacity is 216 armatures, 300 complete coils. ' e 
emperature: 300°F. to 450°F. Time: variable 
FD tec ye i ac alpha Timken Rotter Bearinc Company 
on ie ponent ~~ . automatic, safe (Factory The Timi Holler Bearing Company 
announced the appointment of H. C. & 
DESPATCH OVEN COMPANY wards, formerly chief engineer of researe 
Minneapolis Office: 619 S.E. 8th St. and development, as director of reseaf 
Chicago Office: 221 N. LaSalle ’St. and development, to succeed J, F. L n 
Offices in All Principal Citi GREAT NORTHERN Shops, St. Paul, who has retired after 45 years of se 


bakes two 3-ton 36” diameter armatures . : 
for diesel-electrics in 12 hours with this | Witt the company. Walter F. Green, 


: O merly assistant manager of research 
te = oy PATE i manetabets pet has been appointed c 
. . : of research and development. H. M. 
OVEN COMPANY WRITE TODAY formerly Boston, Mass., branch manage 
PR Ty ee a POETS erg for informatior the service-sales division, at Detroit, a NS 
has been appointed branch manager, to 
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announces the Models 6 and 6-1 


POSITIVE 
GENERATOR 
DRIVES 


now being furnished for the new railway cars 


AUTOMATIC CLUTCH 





@ The Models 6 and 6-1 Spicer Generator Drives 
incorporate new developments, to still further 
increase the excellent performance records made 


43 YEARS OF | by more than 4000 Drives on over 40 rail- 
roads in the United States and Canada. 


@ 
Spicer | WRITE FOR aereerere BULLETIN 
SERVICE all " SPICER MANUFACTURING. 


Division of Dana Corporation 


TOLEDO 1, OHIO 















Where runs are too short to justify the 
use of a spacing table, or where irregular 
plates must be handled, this modern 
Thomas Duplicator is ideally adapted. It 
affords rapid, precision duplication of 








-. for punching, 

slotting and 

notching of 
plates 


One-man Operation; Positive Control; 
Quick, Accurate Positioning 


holes, notches or slots, and will speed 

production in car-shops, bus and truck 

building plants and in numerous other 

fabricating operations in varied industries. 
“Write for Bulletin 312 












DUDGEON 
TYPE 22 


An efficient quality 
tool recommended for 
all general boiler 
work. Has a large 
ronge of expansion 
for a variety of tube 
gouges and sizes. It 
drows the tubes out 
of the tube sheet ond 
avtomotically sets 
the tube at the prop- 
er distance. Tubes 
are expanded the full 
length of the tube 
ends. Smooth, rapid 
expansion ond feed 
cre provided 
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Complete literature 
on Dudgeon prod- 


expanders, 
hydraulic pumps 
and 





jacks — - 
able. Write teday. 
to Department 


For additional information, use postcard, pages $3-54 





ceed J. D. Jesseph, resigned. Frank M. 
Barry, formerly a field representative in 
the New York office, has been appointed 
manager of the Boston branch. 

. 

BuFFaLco Force Company.—James E. 
Mossell has been appointed sales manager 
of the machine tool division of the Buffalo 
Forge Company, to succeed the late Earle 
G. Leonard. 

Mr. Mossell has been associated with 
Buffalo Forge for 35 years, more than 25 














of which have been in machine tool sales. 
He has represented the company in Penn- 
sylvania, Michigan, Canada and New Eng- 
land. 





¢ 


Giope SteeL Tuses Company.—Fred- 
erick K. Krell, formerly sales service su- 
pervisor for the Globe Steel Tubes Com- 
pany, ‘has been appointed Chicago district 
sales representative. 


N 


you 





or | 


Obituary 


Francis J. Waite, electrical engineer of 
the Okonite Company, died on October 47 
Mr. White was 67 years old. 


Personal Mention 


General 


Victor E. AMSPACHER, foreman of the 
chemical laboratory of the Pennsylvania, 
has been appointed chief chemist, in charge 
of the chemical laboratory of the test 
department at Altoona, Pa., assuming the 
duties of the late T. W. Fisher, assistant 
engineer of tests-chemical. 





J. H. Sarrzcaser, whose appointment as 
superintendent of equipment of the Cleve- 
land, Cincinnati, Chicago & St. Louis (part 
of the New York Central system), with 
headquarters at Indianapolis, Ind., was re Py 
ported in the October issue, was born @ 
Van Wert county, Ohio, on October 2B 
1893, and entered the service of the New 
York Central in 1910 as a machinist appret- 
tice. On June 1, 1928, he bacame night a 
ginehouse foreman, at LaFayette, Ind.; @ 
December 1, 1928, enginehouse and car fore 
man, at Benton Harbor, Mich.; on August 
16, 1929; night enginehouse foreman # 
Kankakee, IIl,, and on July 10, 1930, engme 
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BR FeRTBT Parser ears 


Motor-operated 
Bench Positioner 
Model IP 
capacity 100 Ibs 


Better Your 
PROFIT 
Position 

with a better 

WELDING 
Position 














When you position the work for 
downhand welding with a Ransome 
Positioner, you gain these advantages: 

Production increases up to 50%. 

Labor savings up to one-half. 

Better quality work, with smoother, 

stronger welds. 

Reduction in welding rod waste 5% 

to 7%. 

Reduction in crane service and acci- 

dent hazards. : 

No matter what railroad equipment 
you wish to position, Ransome can 
urnish equipment to handle it. Send 
or Bulletin 210B. 


~~ i 


Model 400 Positioner — capacity 20 tons 


Industrial Division 


ACHINERY COMPANY 
Dunellen, N. J. 
Subsidiary of 
WORTHINGTON 


Pump and Machinery: 
Corporation 





For additional information, use postcard, pages 53-54 





house foreman at Kankakee. Mr. Saltz- 
gaber was appointed general foreman at 
Cincinnati, Ohio, on May 1, 1939, and five 
months later assistant master mechanic, 


J. H. Saltzgaber 


with headquarters at Bellefontaine, Ohio. 
On July 1, 1942, he became master me- 
chanic, at Indianapolis, and on May 1, 1946, 
assistant superintendent of equipment. 


Ernest K. Bioss, whose appointment as 
mechanical engineer of the Boston &*Maine, 
the Maine Central and the Portland Ter- 
minal at Boston, Mass., was reported in 
the October issue, was born at Worcester, 
Mass., on April 16, 1896. He attended the 
Worcester public schools and Worcester 
Polytechnic Institute, receiving his B.S. de- 
gree in 1918 and his E.E. degree in 1921. 
During 1918 and 1919 Mr. Bloss was assist- 
ant power and electrical engineer, Reming- 
ton Arms U. M. C. Co., and from June, 
1919, to June, 1920, research assistant, 
Westinghouse Electric & Manufacturing 
Co., then becoming railway engineer in the 


Ernest K. Bloss 


general engineering department of the latter 
company. From September, 1925, until the 
following June, Mr. Bloss was a salesman 
for the Chamberlin Metal Weatherstrip 
Company. In November, 1926, he became 
assistant electrical engineer of the B. & M,; 
in September, 1929, he was appointed su- 
pervisor rail motor cars, and in January, 
1944, supervisor Diesel maintenance and 
operations of the B. & M., the Maine Cen- 
tral and the Portland Terminal. 











EQUIPMENT 





PMGIMEERS - DESIGMERS ress 
ALL EQUIPMENT FOR METAL HEATING 


Built by specialists in railroad equipment for 33 
years, MAHR forges, torches, furnaces, burners, 
blowers, valves and similar equipment are de- 
pendable, safe, efficient and economical. 





PAA 








MAHR NO. 19 VACUUM TYPE RIVET HEATER 


Portable, campressed air, oil-fired rivet forge. Heats 300 
to 400 %" x 3” rivets or 65 Ibs. of small parts per hour. 
Rugged and dependable. 

Completely safe. Vacuum type burners require no 
pressure on fuel tank or fuel line. If forge overturns, valve 
in tank filler cap closes . . . prevents oil from flowing out. 

When compressed air (80-100 Ibs.) is connected, oil 
is drawn from tank go burner, mixed with air, atomized 
and sprayed into combustion chamber. Lights easy... 
burns steady ... creates intense hect. 

Stationary unit (Model No. 17) also available. 








MAHR LOCOMOTIVE FIRE LIGHTER 


Provides better fire_bed faster, with far less trouble than 
old methods. Extra long nozzle supplies very hot, wet 
flame directed downward, spreading over wide area. Wet 
flame soaks coal with hot oil for quick, hot fire, with 
little or no smoke. ert 

Positively safe. No pressure on tank. Oil drawn from 
tank by vacuum created by compressed air. No danger 
of bursting oil hose or exploding tank. Uses kerosene, 
distillate or low grade fuel oil. Steam coil provided through 
tank to pre-heat oil in cold weather. 











MAHR CAR BOTTOM ANNEALING FURNACES 
These versatile annealing furnaces are adaptable to many 
heat treating processes such as carburizing, drawing or 
tempering, hardening, normalizing, spheroidizing and 
stress relieving. Economical gas or oil burners give ac- 
curate, uniform temperatures. Heat over and under charge 
for faster heat penetration. Rugged construction . . . de- 
pendable service ... low maintenance. Temperature range: 
up to 1800°F. Made in sizes to meet your requirements. 


WRITE for Bulletins on 
MAHR RIVET HEATERS + FORGES « TORCHES 
FURNACES + BURNERS « BLOWERS 
VALVES ¢ TIRE HEATERS + FIRE LIGHTERS 
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The NEW “MIGHTY-MIDGET” 
PULLER 


Coffing scores again 
with this new Puller 
that weighs only 64 
lbs. but lifts or pulls a 
500 Ib. load! Easy to 
carry; easy to use— 
two-way handle oper- 
ates as alever orhigh- 
speed crank. Little 
head-room needed. 











with the NEW COFFING > HOIST: JACK 


This new Coffing Hoist-Jack is 
the 3-in-1 tool you need to save 
time and money—safely—on 
scores of lifting, pulling or 
stretching jobs in shop or 
factory. Use it as a jack, as a 
hoist oer as a load binder. 
Moves machinery, lifts trucks, 
cars or equipment. Workmen 
like its easy operation. 2,000 
pounds capacity; weighs only 
23 pounds complete; Safety 
tested to 100% overload. 





Write for Illustrated Bulletins on these and other 
Coffisg products—SAFETY-PULL RATCHET 
LEVER HOISTS e QUICK-LIFT ELECTRIC HOISTS 
SPUR GEARED HOISTS © DIFFERENTIAL 
CHAIN HOISTS ¢ 1-BEAM TROLLEYS 


COFFING 


| HOIST COMPANY 


Danville, Ulinois 


OZ=11O 








THE STEAM THAT 
DRIVES THE FAN 
HEATS THE AIR 
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TURBINE 
Tatars ractrow 
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The Wing Turbine Driven Re- 
volving Unit Heater is a new type 
of unit heater combining the ad- 
vantage of turbine drive for the 
fan with the use of the turbine 
exhaust to furnish the steam for 
the heating section. The steam 
condensed in heating the air has 
thus already been used to oper- 
ate the fan turbine. 

















WING TURBINE REVOLVING HEATER 


eliminates the need for electric motor 


pressure on the turbine, hence no leaks 


and electric power. There is no back and no need for power-absorbing 





Win 
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packing. 
Write for complete details 


L..J. Wing Mfp.Co. 
"New York 11 


Newark, N. J. Montreal, Canada 
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Car Department 
W. C. Meyer, superintendent car depar. 


ment of the Hlinois Central at Centrali, 


Iil., is on leave of absence due to illness. 


W. B. HENtey, general car foreman y 
Mattoon, Ill., has been appointed assistay 
superintendent of the car shop at Centralia 


Eart A. HEDGEPATH, foreman car rm 
pairs of the Southern at Columbia, S. (, 
has been appointed general foreman cy 
repairs at Richmond, Va. 


H. H. Youns, superintendent car depar- 
ment of the Illinois Central at Chicago, ha, 
upon his own request, returned to Centralia, 
Ill., as superintendent of the car shop there. 


J. A. Wetscu, shop superintendent of th 
Illinois Central, at Paducah, Ky., has bee 
appointed superintendent car department, 
with headquarters at Chicago. 


Electrical 


G. Donovan Henry has been appointed 
foreman electricians of the Southern i 
Chattanooga, Tenn. 


Master Mechanics and 
Road Foremen 


R. E. WHITTAKER, assistant master ne 
chanic of the Illinois Central at Markham 
yard, near Chicago, has been appointed ma 
ter mechanic with headquarters at P: 
ducah, Ky. 


W. C. FLeck, assistant master mechani 
of the Pennsylvania, at Fort Wayne, Ind, 
has been appointed master mechanic a 
Chicago. 


J. Homer Sra.iincs, general forema 
of the Southern at Alexandria, Va., ha 
been appointed master mechanic, with heat- 
quarters at Charleston, S. C. 


F. D. Dunton, master mechanic of th 
Erie at Secaucus, N. J., has been tram 
ferred to Port Jervis, N. Y., with juri 
diction over the Wyoming and Jeffers 
divisions, and that portion of the N 
York and Delaware divisions to be # 
signed. The position of master mechai 
at Secaucus has been abolished, and ¢ 
position of master mechanic at Jersey Gi 
N. J., has been extended to include » 
caucus and freight power on the si 
lines. The position of master mechan 
at Avoca, Pa., has been abolished. 


Francis L. HorrmMan, who has been @ 
pointed master mechanic of the New Yor 
Central at Buffalo, N. Y., as noted int 
August issue, was born on August 6, 3 
at Hornell, N. Y. He attended high scho# 
at Jersey Shore, Pa., and is a graduate ® 
Pratt Institute (June 23, 1930). He! 
came a machinist apprentice in the emplt 
of the New York Central at Avis, Pa. ‘ 
September 1, 1926. Mr. Hoffman took 
leave of absence beginning in Septembt 
1928, to, attend Pratt Institute, and © 
turned to Avis shop as a special apprenti 
on July 1, 1930. On June 1, 1933, he » 
came terminal foreman at Newberry Jot 
tion, Pa.; in September, 1938, assist@! 
terminal foreman at Avis enginehouse; ¢ 
April 1, 1943, terminal foreman at Cort! 





For addisiondl information, use poitcerd, pabet"53-54 Rallwey Mee EMBER, 







































TWOSIRTLELECTRODES 
that Can Do 


0 OF YOUR 












oOWELDING 










































Here’s a sure way to important savings: two P&H Welding 
Electrodes of such wide usefulness, they can do all your mild 
steel welding. 


These are two P&H Electrodes especially suited for railroad 
welding —“PF” and “AP”. They can mean an end to the stock- 
ing of dozens of types — and the ensuing high costs, waste and 
elaborate procedures. “PF” and “AP” are excellent for main- 
tenance and repair work . . . for car and other fabrication. They 
provide faster, surer welding of both — for 
substantial savings in each. 


Many progressive roads are using these 
two P&H Electrodes for as much as 90% 
of their mild steel welding. You, too, can 
have this unusual welding service. Why not 
talk to a P&H Railroad Sales Representative 
about “PF” and “AP’’? Call or write today. 
For that other 10% welding — there is a P&H 


Electrode — AC or DC — for welding all mild, 


alloy and stainless steels, and cast iron. Also P&H Model WA-200 Arc” 
types for building up and hard surfacing. Welding Sunk Ringe 


285 amperes. Other AC 


RAILROAD SALES cratonereauiromant Alba 





epENDABL aps DIVISION skid end wheal moe 
ervice F peciALists “Milwontee 14, Wacensin 





WELDING ELECTRODES - MOTORS - nOISTS @ DEPT 





For additional information, use postcard, pages 53-54 
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A ROOF 

DOESN’T 

PREVENT 
RUST 


Idle ferrous metal equipment 
in storehouse stocks earns no 
income...may even cause 
revenue-slashing expense, if it 
is exposed to the costly attack 
of rust. That is why maintenance 
engineers for many railroads 
always specify NO-RUST to 
protect storehouse stocks. 


EASY TO APPLY... 
LONG-LASTING 


Any exposed ferrous metal surface 
can be treated with the varnish- 
thin protective layer of NO-RUST 
in jig-time .. . at substantial sav- 
ing in maintenance costs. More- 
over, one application will last 
indefinitely. 

NO-RUST is the safe, modern 
way to keep storehouse stocks 
ready for the road at all times:Cut 
upkeep costs on idle equipment. 
Specify NO-RUST for your shop. 

We specialize in railroad protective 
finishes; GRAPAK front end paint. . . oil 


stain and car sealer . . . VERNIX floor 
hardener .. . freight car primer and finish. 


- x 1205L- PAINT 


AND OIL CORPORATION 


MINNEAPOLIS 13, MINNESOTA 
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F. L. Hoffman 


enginehouse, Corning, N. Y.; on January 
15, 1946, assistant master mechanic at Buf- 
falo, and on July 1, 1947, master mechanic 
at Buffalo. 


Shop and Enginehouse 


Vircit W. TREXLER has been appointed 
general foreman of the Southern at Mon- 
roe, Va. 


CaRLISLE H. Partiow, general foreman 
enginehouse of the Southern at Alexandria, 
Va., has been appointed general foreman 
at Greensboro (Pomona), N. C. 


Cuartes O. Arant has been appointy 
day enginehouse foreman of the Southen, 
at Meridian, Miss. 


Bernard W. HeEnpricks has been ap. 
pointed foreman, foundry, of the Southem, 
at Richmond, Va. 


C. F. Scuwartz, master mechanic of th 
Erie at Avoca, Pa. has been appointe 
shop superintendent at Hornell, N. Y. 


L. A. Drxon, enginehouse foreman o 


‘ the Pennsylvania at Williamsport, Pa., has 


been appointed assistant master mechani 
with headquarterg,at Fort Wayne, Ind. 


C. T. EAKeEr, master mechanic of the 
Illinois Central at Paducah, IIl., has beep 
appointed shop superintendent, with head. 
quarters at Paducah. 


B. P. Taytor, chief inspector of the New 
York, New Haven & Hartford at Van Nest, 
N. Y., has been appointed general foreman 
at Van Nest. 


A. E. Mayo, general foreman of the 


Van Nest, N. Y., has been appointed 


pe 


New York, New Haven & Hartford.at ae 


assistant superintendent of shops at Van fe 


Nest. 


E. J. KELLEY, assistant superintendent of 
shops of the New York, New Haven & 
Hartford at Van Nest, N. Y., has been 
appointed superintendent of shops at Van 
Nest. 





If you have a SPECIAL PROBLEM 


in any of these operations, where 
precision work is demanded and 
where greater production at man- 
hour savings is paramount— 


* BORING—rough, semi-finish 
and finish * MILLING (special 
types)* STRAIGHT LINE 
DRILLING * UNIVERSAL AD- 
JUSTABLE SPINDLE DRILL- 
ING * HONING * TAPPING ¢ 
REAMING * COUNTERBOR- 
ING * VERTICAL AND WAY- 
TYPE EQUIPMENT... 


then a Moline Multiple Spindle 
Specially Designed machine tool 
is your answer. Moline tools are 
ruggedly built and engineered to 
fit your PARTICULAR require: 
ments, they’re made to last for 
years, they’re easy to change over 
to other jobs, they do better work 
at less cost and stand up to it 
longer. 


For YOUR special problem, go 
“HOLE-HOG,” write us for any 
information you may need, 


MOLINE TOOL COMPANY 


iiele Medel we taa:t:3) 


For additional information, use postcard, pages 53-54 


Moline, Ulinois 


Railway Mechanical Engineer 
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